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 The Theis method and its derivative Cooper-Jacob method are commonly used for 
determining hydraulic conductivity (K) for aquifer studies using two-dimensional (2-D) 
groundwater modeling. Theis and derivative equations assume isotropic, homogeneous 
aquifers and horizontal flow. In nature, saturated permeable layers of an aquifer are often 
separated by less permeable layers or lenses, which commonly have K's that are lower by 
several orders of magnitude. The presence of such geologic features induces vertical flow 
during aquifer tests violating assumptions for Theis based methods. This study assesses 
the appropriateness and error of using Theis based equations to determine K for use in 2-
D groundwater modeling, which assumes horizontal flow. 
 For this study, a 3-D groundwater model and constructed hypothetical aquifer 
configurations were used to simulate pumping tests and produce hydraulic head 
measurements in three dimensions. A regression analysis computer program based upon 
the Cooper-Jacob method was used to determine calculated transmissivity (T) and K 
values in the 3-D framework. 
 The fully and partially screened pumping well simulations for isotropic, 







for partially screened aquifer configurations were slightly lower due to vertical flow 
induced by the partially screened pumping well. Analyses of constructed anisotropic 
aquifers were performed with a partially screened pumping well and partial and complete 
low K layers (three orders of magnitude lower) resulting in lower calculated K's and error 
in screened layers and significantly higher calculated K's and error in unscreened layers.  
 This study demonstrates that assigning K for a saturated thickness using traditional 
aquifer pump tests and based upon traditional Theis based methods remains inappropriate 
for use in 2-D groundwater models because of anisotropy and heterogeneities common in 
most aquifers. This is especially true when data collected are dependent upon the location 
of the observation point and consequently error can be quantified for calculated K at 
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 Hydraulic conductivity values are often assumed to be equivalent whether derived 
by laboratory methods or by field tests. This assumption is usually based on little else 
than the aquifer meeting the stipulations of Theis. Meanwhile, the concept of what 
constitutes an aquifer is often subject to interpretation by the individual.  In the course of 
documenting this research study, some aquifer parameters were necessarily used in 
multiple contexts. The following definitions include a number of aquifer related terms to 
provide consistent definitions within the context of this paper. 
Anisotropy Variation of one or more hydraulic properties in a saturated thickness as the 
vector direction of flow changes (Fetter, 1980). 
Aquifer The saturated volume consisting of one or more permeable layers of rock or 
sediment, which conducts groundwater.  
Assigned Hydraulic Conductivity (Ka) Initial value of K that is designated for an 
aquifer, or for a specific layer in an aquifer. 
Assigned Transmissivity (Ta) Initial value of T that is designated for an aquifer, or for a 
specific layer in an aquifer. 
Calculated Transmissivity (Tc) The value of T that is calculated by regression analysis 
of the Cooper-Jacob equation using drawdown values generated by field tests or 







Calculated Hydraulic Conductivity (Kc) The quotient of calculated transmissivity (Tc) 
divided by the thickness (b) of the respective layer of an aquifer. 
Effective Assigned Hydraulic Conductivity (Effective Ka) The sum of the product of 
Ka and b for all layers in an aquifer divided by the aggregate thickness, assuming 
horizontal flow as is typical of natural gradients. 
Effective Assigned Transmissivity (Effective Ta) The sum of the Ta's of all layers of an 
aquifer. 
Effective Calculated Hydraulic Conductivity (Effective Kc) The value of K that is 
calculated by dividing the effective Tc by the aggregate thickness. 
Effective Calculated Transmissivity (Effective Tc) The weighted average of the Tc's of 
all layers of an aquifer or, for layers of equal thickness, the sum of the Tc's of all layers of 
an aquifer divided by the number of layers in the model. 
Fully Screened The pumping well is screened along the entire thickness of the aquifer. 
Heterogeneous (Heterogeneity) The existence of different characteristics of materials in 
various locations of a saturated thickness as occurs in a natural setting (Fetter, 1980). 
Hydraulic Conductivity (K) Proportionality coefficient describing the velocity of water 
through permeable material. K (
 
   
) is equal to transmissivity (
  
   
) divided by the 








Partially Screened In this study, the pumping well is screened along 50% of the 
saturated thickness. 
Saturated Thickness  The volume within an aquifer, consisting of one or more layers 
where the pore space is completely filled with water between the water table (unconfined 
aquifer) or bottom of the upper confining layer (confined aquifer) and the top of the 
lower confining layer (Buddemeier, 2000). 
Thickness (b) The vertical measure of a layer, or of all layers, in an aquifer. 
Top of Aquifer (ToA) The top of the aquifer is the water table in an unconfined aquifer 
or the bottom surface of the upper confining layer in the saturated thickness. 
Transmissivity (T) Rate of movement ( 
  
   
) of water through a unit width of a saturated 
thickness per unit change in hydraulic head (T=Kb). 
 
1.2 INCEPTION OF GROUNDWATER MODELING 
 Prior to the development of groundwater models, scientists determined aquifer 
parameters by performing aquifer tests. These tests assumed that flow was horizontal 
while the character of the subsurface was largely unknown. The results enabled the 
prediction of water levels due to the pumping of wells, but did not provide an 
understanding of how groundwater flows through the entire saturated thickness 
(Bredehoeft, 2012). 
 Simple groundwater flow was first described using analytical solutions. In 1935, 
Theis was able to mathematically predict groundwater response under pumping 







equation, is inadequate for predicting flow in the presence of multiple layers and 
heterogeneities in the saturated thickness (Bredehoeft, 2012). Additionally, to model 
these complexities analytically requires the ability to manage a large number of equations 
with efficiency. 
 Initial alternative efforts to model groundwater flow began in the 1950's and 
included analog computer models using resistors and capacitors as created by the U.S. 
Geological Survey (USGS). Computing was costly and computer resources and 
functionality were limited at the beginning of the groundwater modeling era (Bredehoeft, 
2003). Analog models were supplanted by digital (numerical) models in the 1970's as 
computers became less expensive, more versatile and more powerful.  
 Improvements in computing fueled efforts on many fronts to refine and expand 
applications for groundwater models (USGS, 2009). Bredehoeft, Bennett, Cooper, 
Trescott and Pinder developed their first horizontal 2-D numerical groundwater model, 
for the basic study of groundwater flow in a realistic aquifer, during the late 1960's 
(Bredehoeft, 2012). Prickett and Lonnquist (1971) presented a 2-D numerical 
groundwater modeling solution in the early 1970's that used the finite difference method 
to approximate changes in groundwater flow over time. Their model used aquifer 
parameters determined by the Theis approach and calculated hydraulic head, from which 
drawdown could be discerned in the horizontal x and y directions in time.   
 The Theis equation and its derivative equations are still utilized to calculate 
aquifer parameters (Johnson, et. al., 2001) and there are many 2-D models that are still 
utilized to study groundwater flow (Rossman and Zlotnik, 2012, in review). Thus, this 







model to study the use of Theis based K in 2-D constructed aquifers containing low K 
layers, gaps in low K layers, and a low K lens. 
 
1.3 UNCERTAINTY OF AQUIFERS AND ASSIGNED PARAMETERS  
 The understanding of what constitutes an aquifer is subject to interpretation. To 
define an aquifer as a geologic unit with the porosity and permeability needed to meet 
yield requirements does not capture geologic environments that exist in the field. 
Heterogeneities and anisotropy introduce complexities that can significantly impact 
characterization of the aquifer and how water flows through it. 
 Heterogeneity, the existence of differing characteristics of the material in a 
saturated thickness, is due to a mix of causes. Factors that contribute to heterogeneity and 
K values over time include, but are not limited to, continental uplift, changing weather 
patterns and meandering rivers that impact sediment size and deposition. The resulting 
variations in particle size and distribution require that the determination of aquifer 
characteristics, such as K, take into account the 3-D nature of the saturated thickness 
(Luo and Pederson, 2012). Differences in K at various depths of sediment deposits were 
demonstrated by Butler et.al. (2007) by using a direct push-permeameter.  
 Permeabilities in the horizontal direction are commonly greater than in the 
vertical direction in most geologic settings (Domenico and Schwarz, 1990). It is also 
common to consider stacked aquifers separately where more permeable layers are 
separated by less permeable layers. According to D. T. Pederson (personal 







short time frame represented by aquifer pump tests but can be significant over time and 
over a large area. Most groundwater flow is horizontal under natural gradients. 
 An example of heterogeneous complexity can be seen in the well log for an 
irrigation well in York County, Nebraska as shown in Table 1. The top 46 meters of 
subsurface at this well site has multiple layers of sand, and sand and gravel, which are 
interspersed by six layers of clay with thickness varying from 0.3 to 1.6 meters. The 
depth to static water level at this location is recorded as 1.2 meters representing the top of 
the saturated thickness for this unconfined aquifer. Such complexity is common in 
Nebraska due to transport and depositional processes (Pederson, 2000). 
Table 1.1: Well Log G-015229 in York, NE 
Nebraska Department of Natural Resources 
Database Through: 5/25/2012 
Processed: 5/26/2012 3:09:28 PM 
Registration Number G-015229, Well ID 20809 










0 4.6 CLAY (Static Water Level - 1.2 
meters) 
15 18 4.6 5.5 SAND 
18 20 5.5 6.1 BLUE CLAY 
20 28 6.1 8.5 SAND AND GRAVEL LOOSE 
28 33 8.5 10.1 CLAY 
33 41 10.1 12.5 SAND AND GRAVEL 
41 42 12.5 12.8 CLAY 
42 82 12.8 25.0 SAND AND GRAVEL 
82 85 25.0 25.9 CLAY 
85 87 25.9 26.5 FINE SAND 
87 92 26.5 28.0 BLUE CLAY 
92 98 28.0 29.9 FINE SAND 
98 102 29.9 31.1 CLAY 
102 113 31.1 34.4 FINE SAND AND CLAY 
113 152 34.4 46.3 








Considering the limited amount of detailed field data (especially in the vertical section) 
most groundwater models for aquifer studies are limited to 2-D analysis. Most regional 
groundwater models approximate natural water table gradients which in Nebraska are on 
the order of 1.9 meters/kilometer, or about 0.1 degree of slope and commonly incorporate 
the saturated thickness so horizontal flow is assumed. Summing the product of K (based  
on particle size) and the thickness of individual layers, is sometimes used to assign the T 
value. Alternatively, T is determined by an aquifer test, which is dependent on the 
placement of the placement of the observation point, which may not sample all 
characteristics in the saturated thickness. The latter method is suspect because vertical 
flow is induced which violates the basic tenets of the Theis solution.  
 
 1.4 HYPOTHESIS:   
 Hydraulic conductivity (K) values determined by traditional methods, such as the 
Theis method or its derivative Cooper-Jacob method, are questionable for use in two-
dimensional (2-D) groundwater models due to vertical flow, caused by partially 
penetrating wells and common aquifer heterogeneities, resulting in error due to over-
prediction or under-prediction dependant on the subsurface geology and location of the 
observation points in an aquifer. 
 
1.5 RESEARCH STUDY OBJECTIVE 
 Hydraulic Conductivity (K) is commonly determined through studies of grain size 
based upon well logs, by field or laboratory permeameter tests, by piezometer bail/slug 







horizontal conductivity of the saturated thickness under natural gradients assuming 
horizontal flow and a fully screened aquifer. The high cost of well screens and of drilling 
wells makes it impractical to drill enough wells and fully screen them in order to 
determine the true regional effective Ka. This inability to completely sample an aquifer 
makes it possible that undetected anisotropic and heterogeneous conditions will cause the 
effective Kc resulting from laboratory or field aquifer test data to differ from the true 
effective Kc.  
 The Theis method and its derivative equation are common traditional methods 
used for determining aquifer T and are a main source of the Ka data for aquifer studies 
performed using two-dimensional (2-D) groundwater modeling (Rotzoll, et. al., 2007). 
For this study, Ka's are arbitrarily assigned to simulate sand aquifers that, in some 
instances, contain low permeability clay layers. The various contexts for the use of 
hydraulic conductivity and transmissivity are illustrated in Figure 1.1. 
 This study addressed the saturated thickness and impact of 
heterogeneities/anisotropy by using constructed geologic environments for modeling 
groundwater flow. These constructed aquifers were modeled using a 3-D groundwater 
flow model that incorporated an assumed azimuthal symmetry, reducing three 
dimensions to two, in order to calculate distribution of heads under the various 
inhomogeneous constructed configurations in the vertical and radial dimensions. The 
distribution of calculated heads were modeled during pumping conditions and then used 
to determine Tc's using the Cooper-Jacob derivative of the Theis equation. A weighted 
average for the Tc's of all layers in the initial aquifer configurations was used to 







 For optimization of the model, assigned parameters, including Ka and storativity, 
were used in the model under fully and partially screened isotropic conditions. The 
functionality of the model was established by comparison with Theis generated curves. 
Then, the Kc values for the 3-D model results were compared to original Ka's that were 
assigned based upon assumed horizontal flow for 2-D vertical cross-sections of fully and 
partially screened isotropic aquifers. Once optimized, Ka data was compared against Kc's 
produced in partially screened anisotropic heterogeneous constructed aquifers containing 
one or more low K layers, which were lower by three orders of magnitude. 
 








 2.0 MATHEMATICAL BACKGROUND 
 
2.1 INTRODUCTION 
 A number of basic mathematical groundwater equations were used in this study to 
quantify the groundwater flow system around a pumping well screened in an aquifer with 
constructed heterogeneities. K in the Darcy equation is a proportionality constant 
reflecting the aquifer and fluid properties and is the root equation of the Theis equation 
and its derivative, the Cooper-Jacob equation. Regression analysis can be applied to the 
Cooper-Jacob equation to provide a consistent mathematical solution for T. The basic 
parameter for comparison in this study is K (T divided by b), which is calculated using 
the transient flow equations of Theis and its derivatives to quantify the different aquifer 
constructions. 
 
2.2 HYDRAULIC CONDUCTIVITY (K) 
 Henry Darcy was the first to experimentally determine that the rate of the flow of 
water through a tube filled with sand is proportional to the change of water levels from 
one location to another (Darcy, 1856 and Bobeck, 2004). Darcy demonstrated that the 
rate of volume flow is proportional to K making it a proportionality constant (Fetter, 
1980). Darcy's equation follows. 
          
  
  







where the pumping rate, Q (
  
   
), cross sectional area through which water flows, A (
  
   
)  
and hydraulic gradient, 
  
  
   (dimensionless), are known. The hydraulic gradient is the 
change in hydraulic head, h (m), per unit length, l (m). Rearranging this equation shows 
that K can be calculated as shown in equation 2.2 (Fetter, 1980). 






    Equation 2.2 
 Hydraulic head (h), or total head, represents the water level in a manometer tube 
or in a well and is a length term that is, as described in Bernoulli's equation, composed of 
1) the elevation head, z,  the elevation at the bottom of a hollow, columnar groundwater 
measuring device in the ground known as a piezometer, and 2) the pressure head, Ѱ, 
which is the height of a column of water inside the piezometer above the measurement 
point. A third Bernoulli equation component is velocity, v, representing kinetic energy in 
the system, but it can be disregarded since groundwater typically has a very slow velocity 
such as 10
-4 
in a medium sand aquifer (Domenico and Schwarz, 1990).  
 Hubbert (1956) expanded the understanding of K by demonstrating that it is also 
dependent upon the viscosity of the fluid tested in addition to and the permeability of the 
material through which it flows. The effects of the fluid depend on the specific weight or 
force of gravity on the fluid and its dynamic viscosity, or ease with which it flows (Fetter, 
1980). The permeability depends on a shape factor and size of the openings through 
which the fluid moves (Hubbert, 1956). For tests that involve groundwater, this means 
that K will depend upon the permeability of the soil, and will therefore vary as a function 








2.3 THEIS METHOD  
 Noting that Darcy's equation governs groundwater flow under both steady and 
unsteady state flow conditions, Theis developed the mathematical explanation for 
changes in hydraulic head, over time, across a confined, homogeneous and isotropic 
aquifer of equal thickness and infinite horizontal extent (Theis, 1935). His solution for 
transient or unsteady state conditions is only valid if the aquifer is fully screened, the well 
has zero radius, and natural aquifer conditions include horizontal flow and uniform K, 
and therefore T (Theis, 1935). In the following Theis equation, derived for Theis by 
fellow University of Cincinnati graduate, mathematician  C.I. Lubin, h0- h represents 
initial hydraulic head minus measured head at later time (Fetter, 1980), which represents 
drawdown, s. 
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    Equation 2.3 
where a=u and, 
     u=
   
   
    Equation 2.4 
The lower limit of the integral, u in equation 2.3, incorporates the concept of 
transmissivity, T (
  
   
) storativity, S (dimensionless), with change in time, t (days) and 
distance from the pumping well to the observation well, r (m). Storativity represents the 
amount of water released due to water expanding as hydraulic pressure in the aquifer is 







 For known values of Q, b (m), T (K*b), r and S, Theis derived the following 
equation that can be used to determine drawdown as a function of time in aquifers that 
meet the conditions listed in his assumptions (Theis, 1935). 
     s 
 
       
        Equation 2.5 
This equation is dependent on Theis' well function W(u), the exponential integral in 
Equation 2.3, which is given in Equation 2.6. 
    W(u) = ∫





    Equation 2.6 
and which is expanded as follows (Fetter, 1980). 
W(u) =              
  
    
 
  
    
 
  
    
 
  
    
    Equation 2.7 
 The Theis method is a technique used to determine T and S values, by visually 
matching field data to the drawdown curve, also known as a type curve, predicted by the 
Theis equation. W(u) is calculated for a probable range of u values (Appendix A). These 
values are graphed on logarithmic scale against  
 
 
, which represents time multiplied by a 
constant term that includes T, r and S as shown in the following Equation 2.8 (Fetter, 
1980). 








   
     Equation 2.8  
 The resulting curve is a Theis type curve that can be compared to the curve of 







over the type curve, finding the best possible fit as shown on the following Figure 2.1 
(Fetter, 1980). 
 
Figure 2.1: The Theis type matching curve. Drawdown data as points overlain 
on Theis type matching curve (from Fetter, 1980). 
 
 An advantageous matching point is chosen on the Theis type matching curve, 
such as ( 
 
 
 ,W(u))=(1,1). The next step is to follow a line from the match point vertically 
to the time axis and horizontally to the drawdown axis, to obtain the time and drawdown 
values, respectively. With the known values of W(u), u, s , t and Q we can calculate an 
approximate T as follows (Fetter, 1980). 
 
       
 
     







Next, we can calculate S as follows (Fetter, 1980). 
      S=
    
  
   Equation 2.10 
2.4 COOPER-JACOB STRAIGHT LINE APPROXIMATION 
 Cooper and Jacob (1946) determined that the Theis solution could be 
approximated for u values that were small enough that the well function could be 
truncated after the first two terms as follows.   
    W(u) =                Equation 2.11 
Resulting in 
      
 
   
    
   
   
  
       
   
  Equation 2.12 
 This condition is arbitrary and has been identified by values such as u<0.02, 
u<0.05 and u<0.01 by Cooper and Jacob (1946), Fetter (1980), and Chapuis (1992), 
respectively. The derivation of the governing equation for this method and application of 
the u value is as follows (Cooper and Jacob, 1946; Jacob, 1950; Fetter, 1980). 
Truncated equation         
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))                   Equation 2.13 
Convert -0.5772 to natural log       
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))                Equation 2.14 
Simplify          
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))                              Equation 2.15 
Express as log base 10        
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 For u values that are small enough, such as u<0.01, Equation 2.12 will present a 
straight line on a graph of linear drawdown versus logarithmic time. This analytical 
solution will produce a straight line but it is only valid when the amount of time since 
pumping began is large enough or the radius from the well to the observation well is 
small enough that u remains less than the 0.01 constraint (Cooper and Jacob, 1946). 
 To demonstrate this constraint, when the radius to an observation well is 50 
meters and the time elapsed since pumping is 1 day, given a T of 420 m
2
/day and a 
storativity of 0.002, then 
     
   
   
 
         
       
           Equation 2.17 
which meets the u<0.01 criterion.  If, however, the radius is increased to 420 meters and 
all other factors remain constant, the u value increases to 0.210 exceeding the u<0.01 
criterion. This makes sense when considering that after one day, the pumping well is just 
beginning to affect the observation well. If the radius remains 50 meters but the time 
elapsed since pumping is reduced to 0.01 days (14.4 minutes), and all other factors 
remain constant, then the u value is 0.298, also greater than the u<0.01 criterion.  The 
Cooper-Jacob method is valid for a radius of 50 meters after 1 day but not at 14.4 minutes 
because the drawdown is just beginning to impact the observation point. 
 The Cooper-Jacob approximation can be used to determine T and storativity by 
plotting actual drawdown data on a semi-log graph as described above and then drawing 
a straight line through the later drawdown data, where u is small enough to satisfy the 







line meets the axis where drawdown is zero and is denoted by t0. The drawdown for one 
log cycle is then read from the graph as follows (Cooper and Jacob, 1946). 
 
Figure 2.2: Cooper-Jacob Straight Line Approximation (from Fetter, 1980) 
 
 That drawdown amount is then inserted into the following equation 2.18 along 
with the known pumping rate to obtain the T (Cooper and Jacob, 1946). To calculate the 
       
    
   
    Equation 2.18 
Storativity (S), the transmissivity (T), and time (t0) values are then inserted into the 
following equation (Cooper and Jacob, 1946). 
     S=
       
  








2.5 COOPER-JACOB METHOD REGRESSION ANALYSIS 
 The Cooper-Jacob straight line approximation method can be used to determine 
drawdown values at a given radius which are then plotted against the log of time as 
described in section 2.4 (Cooper and Jacob, 1946).  However, that graphical method 
relies, to some degree, on the judgment of the person that is analyzing the data by 
drawing a straight trend line based upon best fit with valid drawdowns later in the 
pumping test. 
 This study utilizes a regression analysis method used by Khan (1982), which is 
based upon the Cooper-Jacob approximation. Khan first began with the equation of a 
straight line (Equation 2.20).  
                Equation 2.20 
 Khan then developed the regression analysis using the least squares method to 
find   and   values as shown in Equations 2.21 and 2.22 
       
      
 
    Equation 2.21  
       
           
          
   Equation 2.22 
Khan expanded the Cooper-Jacob drawdown as follows.     
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))  Equation 2.23 
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      Equation 2.24  
The terms in the Cooper-Jacob equation method can be redefined as follows. 
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)   Equation 2.26 
       
 
   
    Equation 2.27 
              Equation 2.28 
Substituting the x and y equivalents, we get Equations 2.29 and 2.30. With these values 
       
        
 
         Equation 2.29 
       
               
                
        Equation 2.30 
for   and  , we can calculate T and S as shown in Equations 2.31 and 2.32. 
       
 
   
     Equation 2.31 
      
  
  
     
    
 
           Equation 2.32 
 For this study, the regression analysis by Khan (1982) was incorporated into a 
Fortran program to produce calculated T's within  various constructed aquifers using data 
that was generated by a 3-D model. The Fortran program used the data to calculate and 
identify u values that were less than 0.01 for each data set of r
2
 and t. Data that did not 
meet the u criteria were not valid and were excluded. The rejected data can be used in a 
Theis solution but to assure that the u constraint of the Cooper-Jacob method was met, 
they were excluded by the Fortran program.  This method provides consistency for 











3.0 NUMERICAL MODELING  
 
3.1 INTRODUCTION 
 The Theis equation provides an analytical solution for mathematical modeling of 
groundwater in a confined aquifer (Wang and Anderson, 1982). Another mathematical 
method for modeling groundwater flow is numerical modeling. Whereas analytical 
solutions are based upon differential equations, numerical modeling is accomplished n 
one instance by finite difference equations that approximate the Laplace equation, rooted 
in Darcy's equation and the Continuity equation, and takes advantage of the speed and 
computational power of computers (Wang and Anderson, 1982). 
 
3.2 CONTINUITY EQUATION 
 The Continuity equation is a mathematical concept important to groundwater flow 
as it describes the law of conservation of mass (Wang and Anderson, 1982). This 
equation requires that the volume of water per unit time (q) that flows into a 
"representative elemental volume" (REV) must equal the volume per unit time that flows 
out in the x and y directions horizontally and z direction vertically under steady state 
conditions as illustrated by the following partial differential equation shown below 
(Wang and Anderson, 1982). 
    
   
  
 
   
  
 
   
  








3.3 LAPLACE EQUATION 
 The Laplace equation governs 3-D groundwater flow for steady state conditions 
in a homogeneous, isotropic aquifer. Laplace formulated a second-order partial 
differential equation by replacing specific discharge q in the Continuity equation, with 
the right side of the Darcy's velocity equation 3.2, as shown in equation 3.3 (Wang and 
Anderson, 1982). 
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     Equation 3.2 


















     Equation 3.3 
 Because K and x, y and z are not dependent on each other, both sides of the 
equation can be divided by K resulting in the steady state Laplace equation as follows 
(Wang and Anderson, 1982).   
    
   
  
 
   
  
 
   
  
=0    Equation 3.4 
 
3.4 FINITE DIFFERENCE EQUATION 
 To apply the Laplace equation in a 2-D numerical model, the model can be 
constructed to reflect a grid containing lines evenly spaced in the x and y directions as 
shown Figure 3.1. The intersections of these lines are nodes that can be located by 









Figure 3.1:  A Simple 2-D Model Grid. 
 
 The intersection, or node, represents a value at a point (i,j). The value of i can be 
approximated by adding the value at i+1 to the value at i-1 and diving by 2 as follows 
(Wang and Anderson, 1982).   
       
           
 
   Equation 3.5 
 Likewise, the value of j is approximated as follows. 
       
           
 
   Equation 3.6 
 To express the Laplace equation as a finite difference equation, hydraulic head (h) 
is represented as h(i,j) and represented as a central approximation of a second derivative 
between nodal points in the x and y direction. The following equation shows 
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  Equation 3.7 
Expressing the second derivative for change in head in the y direction is as follows 
(Wang and Anderson, 1982). 
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  Equation 3.8 
 In a grid where the change in the x and y directions is the same, and the flow 
conditions are in steady state, these equations can be combined producing the following 
finite difference approximation of the Laplace equation (Wang and Anderson, 1982). 
                                        Equation 3.9 
 
3.5 PRICKETT AND LONNQUIST NUMERICAL MODEL 
 Prickett and Lonnquist (1971) developed a 2-D aquifer simulation program that 
calculates hydraulic head values for transient conditions in a Cartesian coordinate system. 
To do this, they utilized the partial differential equation derived by Bittinger et. al. (1967) 
for transient 2-D groundwater flow in a saturated thickness that is artesian, heterogeneous 
and isotropic (see Equation 3.10). This equation expands on Equation 3.3 for steady state 
conditions introducing transmissivity (T), time (t) and Storativity (S). Here, T  
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represents K times the thickness (b) of the saturated thickness, thus providing a 2-D 
representation of transient and horizontal groundwater flow (Prickett and Lonnquist, 
1971). 
 Furthermore, the model employs an iterative alternating direction implicit method 
that first calculates by Guassian elimination the equations for nodes in a column keeping 
adjacent nodes constant. The equation for a column is as follows: 
                    (                                 
   
  
)                
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with       being the calculated head from the prior time step and Qn being discharge in 
the vertical direction. Making use of constants, the above equation takes the form of  
                                      Equation 3.12 
and its constant terms are as follows. 
                    Equation 3.13 
                                        
   
  
 Equation 3.14 
                     Equation 3.15 
       
   
  
                                      +    Equation 3.16 
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)                                            Equation 3.17 
Using constants, the above row equation is expressed as follows. 
                                   Equation 3.18 
The constant terms for this row equation are as follows: 
                    Equation 3.19 
 
                                       
   
  
  Equation 3.20 
 
                    Equation 3.21 
 
       
   
  
                                          Equation 3.22 
 
3.6 B AND G ARRAYS 
 Prickett and Lonnquist also explained their use of a tri-diagonal method of B and 
G arrays by providing an example of a model row containing four nodes, where head at 
the initial node        is dependent upon known parameters of T (K*b), S and Q as well 
as the head at the node that next follows, except the node in the last column, which is 
only a function of the known parameters. For node 1 (hi,j), the flow equation that applies, 
with i=1, equation 3.18 is restated as follows. 
                                 Equation 3.23 
 With i=1, the head in the           term goes to zero and the restated term of 
        drops out of the equation. The remaining terms can be rearranged as follows. 
       
   
   
 
   
   







The following equations were then established. 
        
   
   
    Equation 3.25 
        
   
   
    Equation 3.26 
and therefore, 
                      Equation 3.27 
For the next jth row in the tri-diagonal, i=2 and so  
                                 Equation 3.28 
Carrying out the math, the equation becomes 
                                  Equation 3.29 
The head for      in equation 3.27 is substituted into equation 3.29 resulting in equation 
3.30 below. 
                                      Equation 3.30 
which simplifies to  
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)        Equation 3.31 
The parameter equations are then as follows. 
        
         
         








       
   
         
   Equation 3.33 
Therefore, 
                       Equation 3.34 
This mathematic process continues for i=3 and the resulting equation is  
                      Equation 3.35 
For the last of the four nodes in this example, i=4, there is no node at h5,j eliminating the 
CC4h5,j term. Without the CC4 term, the only parameter for the last node is  
                 Equation 3.36 
Prickett and Lonnquist explain that the preceding analysis yields the following general 
equations N=i for row calculations, and N=j, by inference. 
        
           
           
  Equation 3.37 
and  
        
   
           
   Equation 3.38 
For the first and last nodes in a given row, the            terms are eliminated, 
respectively. 
 
The general head equations are for rows and columns respectively are as follows. 







 For columns                       Equation 3.40 
The process is performed for columns and then rows completing one iteration.  The 
model then performs a sufficient number of iterations until the model approaches the 











 Groundwater models of aquifers are used to study groundwater flow (Sinha, 
2005). For this study, a hypothetical confined aquifer was designed, as shown in Figure 
4.1, with assumed values for hydraulic conductivity (K), storativity (S), thickness (b), 
initial hydraulic head (h0) and a discharge rate (Q). A 3-D numerical groundwater model, 
adapted for this study from a model written by Murray (1984) was then used to simulate 
changes in drawdown and hydraulic head distribution in the aquifer using various 
configurations of screening and hydraulic conductivities. The calculated drawdown at 
(x,y,z) would represent the drawdown in an observation well screened at any given point 
as illustrated in Figure 4.1. 
 
Figure 4.1: Hypothetical Aquifer. This constructed aquifer is confined and 








  The model calculates the hydraulic head with depth and distance from the 
pumping well. The head values are generated in an output text file which is then opened 
in Excel wherein the heads are subtracted from the initial head value to obtain the 
drawdown values. These drawdown values are then input into a Fortran program that uses 
the Cooper-Jacob regression technique to calculate transmissivity and storativity. 
 
4.2 Model Design 
 The 3-D numerical groundwater model (Appendix B) for this study is based on 
the program prepared by Murray (1984) in his study of a pumping well drawdown 
profile. Murray’s radial model, using cylindrical coordinates, was adapted from a 
groundwater model using Cartesian coordinates that was developed by Prickett and 
Lonnquist (1971). The model calculates hydraulic head measurements using the iterative 
method of B and G arrays used by Pricket and Lonnquist (1971) and described in Chapter 
3.6. The model represents a horizontal cross section of a hypothetical aquifer shown in 
Figure 4.2.  
 







 The model calculates hydraulic head within cells that are equal in thickness 
vertically and which double in length horizontally as they emanate from the center of a 
hypothetical pumping well. The 3-D model calculations account for the three dimensional 
nature of the aquifer by including the width of cells in the calculations along with the 
thickness and length as shown in the prior Figure 4.2. 
 The well casing is simulated by setting the horizontal K in the leftmost column 
(one) at a value of zero. The discharge rate in those cells is also set to zero. These 
parameters prevent flow horizontally in the unscreened section of the well. To simulate 
the screened portion of the well, horizontal K in the well column is assigned to a value 
higher, as described below, than the K of the aquifer to mimic less resistance as water 
flows into the well. To simulate vertical flow in the well, vertical K is also set to a higher 
value to simulate the pumping action on the water in the well. Through trial and error, the 
optimal values screened cells in the well column for this study were horizontal K of 20 
m/day and vertical K of 1*10
14
 m/day. A storativity value of 1.0 was assigned to all cells 
in the well to reflect the porosity of the space inside the well. 
 As can be seen in Figure 4.2, the model represents multiple layers of a pie shaped 
slice, representing a one degree arc of the cylinder around the well. The 3-D model was 
built with 21 rows and 18 columns, creating 378 cells. Horizontally, the cells extend 
outward from the center with the initial radius at the outer edge of the first cell at 0.03 
meters. The centroid for each cell is vertically at its midpoint and at 0.65 of the assigned 
horizontal width of each successive cell to account for the greater surface area 







 Each of the rows is 2 meters thick. The initial aquifer configurations studied are 
based upon a hypothetical confined aquifer that is 28 meters thick consisting of 14 layers 
of equal thickness. No flow boundaries were added in layers 4 and 5 and at layers 20 and 
21 to represent the top and bottom confining layers for the aquifer. 
 The heads are calculated by the model at the centroids, or nodes, of the cells as 
shown in Figure 4.3. These nodes represent 3-D observation points in the hypothetical 
aquifer. The zone of study for this research is for nodes from a radius of approximately 3 
meters to 51 meters from the pumping well. Drawdown in this range, when analyzed 
using the Cooper-Jacob method, yields T and S values similar to the values assigned for 
the fully screened and confined hypothetical aquifer. Measurements were calculated as 
far out as 3244 meters but the results are invalid because they do not meet the u<0.01 
criterion required for the Cooper-Jacob method as described in Chapter 2.4. 
 








 The 3-D nature of the model for a pie shaped cross section of an aquifer was taken 
into account by Murray (1984) by changing the finite-difference equations used by 
Prickett and Lonnquist (1971). For example, in Equation 3.19 it can be seen that T, which 
has dimensions of length times width, represents the 2-D nature of the Prickett-Lonnquist 
model. The model for this study, as adapted from Murray (1984), synthesizes the 3-D 
nature of the aquifer by replacing T with K*A/y for a column calculation as shown below 
in Equation 4.1, where y equals the layer thickness.  
                                              Equation 4.1 
 
4.3 Assigned Hydraulic Conductivity (K) and Transmissivity (T)  
 Effective Ta's (Ka*b=T) were assigned for each aquifer configuration used in this 
study, assuming horizontal flow required of the Theis method and the assumed horizontal 
flow in a 2-D model. The initial configuration is designed as a homogeneous, isotropic 
aquifer that is 28 meters thick and has Ka of 15 meters per day, representative of a sand 
aquifer (Freeze and Cherry, 1979; Gelhar, et. al., 1992). Determining effective Ta is 
straightforward as: 
    Ta = Ka*b =  
 
   
        
  
   
  Equation 4.2 
The effective Ta for a heterogeneous, anisotropic aquifer, with one low K layer that is two 
meters thick situated between 8 to 10 m below the top of the aquifer (TOA), is calculated 
by multiplying each layer thickness b by the Ka for the respective layer and then 
summing the Ta values. The low K layer is assigned a horizontal Ka of 0.015 and vertical 







Effective Ka for this configuration is then divided by the total saturated thickness as 
shown the following Equations 4.3 through 4.7 in Table 4.1. 
 
Table 4.1: Calculation for Heterogeneous Aquifer, with One Low K Layer 
From 0-8 m: Ta   
 
   
       
  
   
 Equation 4.3 
From 8-10 m: Ta       
 
   
        
  
   
 Equation 4.4 
From 10-28 m: Ta    
 
   
        
  
   
 Equation 4.5 
 Effective Ta      
  
   
 Equation 4.6 
 Effective Ka=
          
               
 
      
  
      Equation 4.7 
 
 For a heterogeneous, anisotropic aquifer, with two low K layers that are two 
meters thick and 4-6 m and 8-10 meters below ToA, the effective Ta is again calculated 
by multiplying each layer thickness (b) by the Ka for the respective layer and then 
summing the Ta values. Effective Ka of the aquifer for this configuration is calculated by 
total saturated thickness as shown in Equations 4.8 through 4.14 in Table 4.2. 
 
Table 4.2: Calculation of Heterogeneous Aquifer with Two Low K Layers 
From 0-4 m: Ta   
 
   
      
  
   
 Equation 4.8 
From 4-6 m: Ta      
 
   
        
  
   
 Equation 4.9 
From 6-8 m Ta   
 
   
      
  
   
 Equation 4.10. 
From 8-10 m: Ta      
 
   
        
  
   
 Equation 4.11 
From 10-28 m Ta   
 
   
        
  
   
 Equation 4.12 
 Effective Ta        
  
   
 Equation 4.13 
 Effective Ka=
          
               
 
      
  
     
 
   







 There are two additional aquifer configurations used that include partial low K 
layers. One configuration has a gap of 15.36 meters in a single low K layer (K=0.015) 
and the traditional effective Ka, based on horizontal flow, would be based on the effective 
Ta for the one layer model shown in Equations 4.3 through 4.7. For the aquifer 
configuration that contains a low K lens (K=0.015) that begins 15.36 meters from the 
well, effective Ka is determined based on the effective Ta of the saturated thickness, 
which is simply the isotropic, homogeneous values shown in Equation 4.2. The effective 
Ta's and effective Ka's are listed in Table 4.3. 
 
Table 4.3:  Effective Assigned Transmissivity and Hydraulic Conductivity for 
Modeled Aquifer Configurations 
Conditions  







Isotropic, Homogeneous  420 15.0 
One Low K Layer 8-10 meters  
 
390 13.9 
Two Low K Layers 4-6 and 8-10 meters below 
piezometric surface 
360 12.9 
Low K layer at 8-10 meters with 15 meter gap 
15 meters from pumping well 
390 13.9 
Low K lens at 8-10 meters beginning 15 meters 
from and extending beyond the 50 meters 
420 15.0 
 
4.4 HYDRAULIC HEAD AND DRAWDOWN DETERMINATION 
 The model outputs the hydraulic head values for each aquifer configuration into a 
text document. This raw data is then opened as a spreadsheet in a Microsoft Excel file. 
When prompted by Excel, the data must be delimited by spaces when first opened. The 







tables are then created to show the hydraulic head for each node in layers one through 
twenty-one as time changes. Data in an Excel pivot table cannot be manipulated and 
therefore the head values are copied and pasted as a separate table (see Table 4.4). Only 
the layers of the simulated saturated thickness, six through nineteen, are analyzed.  































0.01 36.8 36.8 36.8 36.8 36.8 36.8 36.8 36.8 36.8 36.8 36.8 36.8 36.8 36.8 
0.02 36.5 36.5 36.5 36.5 36.5 36.5 36.5 36.5 36.5 36.5 36.4 36.4 36.4 36.4 
0.04 36.3 36.3 36.3 36.3 36.3 36.3 36.3 36.3 36.3 36.3 36.2 36.2 36.2 36.2 
0.05 36.2 36.2 36.2 36.2 36.2 36.2 36.1 36.1 36.1 36.1 36.1 36.1 36.1 36.1 
0.07 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 
0.10 35.9 35.9 35.9 35.9 35.9 35.9 35.9 35.9 35.9 35.9 35.9 35.9 35.9 35.9 
0.13 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 
0.17 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7 
0.21 35.5 35.5 35.5 35.5 35.5 35.5 35.5 35.5 35.5 35.5 35.5 35.5 35.5 35.5 
0.26 35.4 35.4 35.4 35.4 35.4 35.4 35.4 35.4 35.4 35.4 35.4 35.4 35.4 35.4 
0.32 35.3 35.3 35.3 35.3 35.3 35.3 35.3 35.3 35.3 35.3 35.3 35.3 35.3 35.3 
0.40 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 
0.49 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 
0.59 34.9 34.9 34.9 34.9 34.9 34.9 34.9 34.9 34.9 34.9 34.9 34.9 34.9 34.9 
0.72 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8 
0.87 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 
1.06 34.5 34.5 34.5 34.5 34.5 34.5 34.5 34.5 34.5 34.5 34.5 34.5 34.5 34.5 
1.28 34.4 34.4 34.4 34.4 34.4 34.4 34.4 34.4 34.4 34.4 34.4 34.4 34.4 34.4 
1.55 34.3 34.3 34.3 34.3 34.3 34.3 34.3 34.3 34.3 34.3 34.3 34.3 34.3 34.3 
1.87 34.1 34.1 34.1 34.1 34.1 34.1 34.1 34.1 34.1 34.1 34.1 34.1 34.1 34.1 
2.25 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 
2.71 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9 
3.26 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
3.93 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7 
4.72 33.5 33.5 33.5 33.5 33.5 33.5 33.5 33.5 33.5 33.5 33.5 33.5 33.5 33.5 
5.67 33.4 33.4 33.4 33.4 33.4 33.4 33.4 33.4 33.4 33.4 33.4 33.4 33.4 33.4 
6.82 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 
8.19 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 
9.84 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 








Next, a second table is programmed to subtract the model head values from the initial 
head, to obtain drawdown for each time period (Table 4.5).  
 
Table 4.5: Drawdowns (meters) for Fully Screened Isotropic Model Run 
Initial Head 37 meters 




























0.01 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
0.02 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6 
0.04 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 
0.05 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 
0.07 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
0.10 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 
0.13 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 
0.17 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 
0.21 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 
0.26 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 
0.32 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 
0.40 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 
0.49 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
0.59 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 
0.72 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 
0.87 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 
1.06 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
1.28 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 
1.55 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 
1.87 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 
2.25 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
2.71 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 
3.26 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 
3.93 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 
4.72 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 
5.67 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 
6.82 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 
8.19 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 
9.84 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 









4.5 TRANSMISSIVITY AND HYDRAULIC CONDUCTIVITY 
DETERMINATION 
 Tc is calculated by regression analysis, based on the Cooper-Jacob method, which 
is programmed in G77 Fortran. The h11.f program file (Appendix D) is run using the 
Command Prompt software in a standard laptop computer. The program also calculates 
and displays values for storativity and values of u<0.01. 
 The time steps and corresponding drawdown values are then typed into an input 
file as described and listed in Appendix E. This file is then inputted into the G77 Fortran 
regression analysis program which calculates T and S. The output file provides a 
chronological listing of the drawdowns, a list of those that are valid (u<0.01) and then 
lists the T and S values. The output results are included in Appendix F. 
 
4.6 MODEL PREPARATION AND OPTIMIZATION  
 Preparation of the model began by making modifications to the Murray (1984) 
program in a text file (.f) file using Notepad. Other editing software packages can 
produce hidden formatting that will cause the G77 Fortran program to crash. The model 
was then compiled and run though Command Prompt on a common laptop computer. The 
compiling and input process was lengthy because there were many errors that needed to 
be resolved. After debugging the Fortran program, test runs were performed for a 
confined, isotropic aquifer. 
 Parameters were assigned for each of the cells. These included initial hydraulic 
head (h0), hydraulic conductivity (K), discharge (Q) and aquifer thickness (b). This was 







Fortran program when called. Some parameters such as distance of the centroid 
(observation point) from the well and the area (A) for each cell are calculated as the 
program runs. It is important to note that isotropic and homogeneous aquifers are not 
common in nature. For the isotropic modeling in this study, the default vertical K is an 
order of magnitude lower in order to mimic the natural tendency in nature for 
groundwater to flow horizontally (Domenico and Schwartz, 1990). 
 Validation of a groundwater model is difficult due to complex geologic 
configurations, the lack of analytical methods to determine exact solutions considering 
these complexities, and the inability to thoroughly delineate the actual geologic features 
throughout the saturated thickness (Konikow and Bredehoeft 1992; Oreskes, et. al., 
1994). Based in part on the preceding issues, Konikow and Bredehoeft (1992) proposed 
that "model calibration" was a better method to determine if the model is producing 
reliable data. They add that, typically, the model results are compared against actual 
pump test results. For this study, however, the model was instead optimized by 
comparing results against calculated values of the constructed hypothetical aquifer and 
the percent error from a similar study as will be described later in this section. 
 The model optimization began as the first simulations were performed for a fully 
screened, isotropic confined aquifer and a partially screened, isotropic confined aquifer in 
order to establish that the model predicted Theis equation drawdowns. To achieve this, 
the hydraulic head distributions generated by the model were then used in a Fortran 








 During this optimization phase, various combinations of vertical and horizontal 
conductivity were tested for the well in column one to mimic the free flow of water into 
and out of the well. Along with the horizontal conductivity values for the well, different 
values were also tested for the error, initial radius (colinc) and time increment inputs to 
the program. The input files and the final model parameters used are as follows. 
 
hkmnbinput1.f   Nsteps = 30  number of time steps 
   delta = 0.01 days  time increment  
error = 0.5 tolerance must be greater than E for 
convergence 
   QQ = 0 m
3
/day initial default discharge 
   QW = 3000 m
3
/day discharge for screened cells in well 
 
hkmnbinput2.f  NC = 18   Number of columns 
   NR = 21  Number of rows 
   SS = 0.0018  Initial default storativity 
   HH= 37 m  Initial hydraulic head 
   y = 2 m  Layer thickness 
   colinc = 0.03m  Initial radius  
   degree = 1  Angle in degrees for area calculations 
 







   KK = 15 m/day  Initial default hydraulic conductivity (the  
      program line 60 divides KK by 10 to  
      simulate lower vertical hydraulic   
      conductivity in nature. 
 
 
 The input files hkmnbinput4.f through hkmnbinput13.f contain the same four 
fields, which are used to assign values that differ from default values of the original 
parameters. The four inputs allow parameter changes for a given row (jr) including 
assigned vertical K (KW1), assigned horizontal K (KW2), and storativity (SS). The 
changes are made within Fortran do loops that specifies the columns in which the 
parameters are changed. 
 Initial model runs were performed for fully and partially screened isotropic and 
confined aquifer configurations. The chart in Figure 4.4 shows effective Ta versus 
effective Tc with error bars for this study. The simulations resulted in effective Tc values 
of 365 and 358 m
2
/day for the fully and partially screened tests, which were within 13 
and 15% of the assigned values, respectively. These results are within a 20% 
acceptability range based upon previous similar simulated pump test analyses using 
Modflow and the Cooper-Jacob method (Halford, et al., 2006). Volunteers in the Halford, 
et.al. (2006) study plotted drawdown versus time by hand and calculated T and S values.  
Unlike the approach used in Halford, et.al. (2006), which used volunteers whose results 








      Figure 4.4: Simulated Isotropic Aquifer Transmissivity Range of Error 
   
  
 Figure 4.5 compares effective Ka of 15 m/day to effective Kc's for the same fully 
and partially screened isotropic aquifer simulations, which are 13.0 and 12.8 m/day, 
respectively. Because effective Kc is simply effective Tc divided by b, the effective Kc 





























Effective Ta vs Effective Tc 
Simulated Isotropic Aquifer  










     Figure 4.5:  Simulated Isotropic Aquifer Hydraulic Conductivity Range of Error 
 
The fully screened model output was also graphed against the Theis matching curve as 
part of the optimization process as shown in Figure 4.6. The data are included in Table 
4.6. As can be seen in the model curve, drawdown increases as radius increases in the 
model which indicates that Tc's and Kc's for the model can be expected to be lower than 
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Simulated Isotropic Aquifer  










 Figure 4.6: Optimization Curve. Comparison of Theis curve versus the model 














0.003 1.059 9.10563E-12 24.84492873 14.1 12.7 
0.0495 1.059 2.47901E-09 19.23820797 10.9 11.9 
0.099 1.059 9.91603E-09 17.85191362 10.2 11.0 
0.198 1.059 3.96641E-08 16.46561929 9.4 10.0 
0.396 1.059 1.58656E-07 15.07932505 8.6 9.1 
0.792 1.059 6.34626E-07 13.69303116 7.8 8.1 
1.584 1.059 2.5385E-06 12.3067387 7.0 7.2 
3.168 1.059 1.0154E-05 10.92045196 6.2 6.2 
6.336 1.059 4.0616E-05 9.53418806 5.4 5.3 
12.672 1.059 0.000162464 8.148015541 4.6 4.4 
25.344 1.059 0.000649857 6.762208473 3.8 3.4 
50.688 1.059 0.002599427 5.377862098 3.1 2.5 
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5.0 RESULTS AND DISCUSSION 
 
5.1 Introduction  
 The effective Tc and effective Kc values for the fully and partially screened 
isotropic aquifers (calculated by regression analysis based upon drawdowns generated by 
the 3-D groundwater model) were very similar to each other as described in Chapter 4.  
Although lower than effective Ta and effective Ka, they each were within an acceptable 
range of 20% (Halford et.al., 2006) contributing to optimization of the model.  
 The Tc and Kc values for the partially screened anisotropic aquifer tests presented 
large differences depending on the configuration and node or observation point chosen. 
The storativity values produced in this study approximated the initial storativity value for 
the fully screened isotropic model run. The impact of a partial screen and vertical flow on 
storativity values is so great that the storativity values are of little use except illustrating a 
correlation with change in drawdown. Storativity results are discussed in a separate 
section at the end of this Chapter 5. 
  
5.2 Fully Screened Confined Isotropic Aquifer 
 The first run of the model tested a hypothetical fully screened isotropic confined 
aquifer test as shown in Figure 5.1. The Ta for this constructed aquifer was 420 m
2
/day, 
Ka's were 1.5 m/day vertically and 15.0 m/day horizontally, and assigned storativity was 
0.0018. The model run yielded Tc values of 364 to 365 m
2
/day between 3.168 and 12.672 
meters from the well and 360 to 358 m
2







The distribution of Tc’s in the study zone is shown in Figure 5.1. When divided by the 
each of the 14 layers in the constructed aquifer, Kc values obtained were 13.0 to 12.8 
m/day within the study zone as shown in Figure 5.2. 
 
  
 Figure 5.1: Fully Screened Isotropic Transmissivities. Representation of confined aquifer 
with calculated transmissivities. Aquifer is bounded above and below by confining layers 
and extends outward from the well past 3000 meters. Piezometric surface in blue. Not 









Figure 5.2: Fully Screened Isotropic Hydraulic Conductivities. Representation of 
confined aquifer with calculated hydraulic conductivities. Aquifer is bounded above and 
below by confining layers and extends to outward from the well past 3000 meters. 
Piezometric surface in blue. Not drawn to scale. 
 
The measurements were virtually identical from top to bottom in the aquifer, for each 
radius, establishing vertical equipotential lines and horizontal flow as expected in a fully 
screened, isotropic aquifer. The Tc and Kc values were nearly identical from 3.68 meters 
to 12.672 meters and then decreased to 50.688 by less than 2%, likely the result of 









 Storativity values for the fully screened and isotropic, constructed aquifer ranged 
from 0.006 at 3.167 m from the well to 0.008 at 50.688 m from the well.  This compared 
favorably to the assigned value of 0.0018.  Nearly all of the u values generated met the 
u<0.01 Cooper-Jacob criterion.  The storativity and u values contributed to optimization 
of the model. 
 
5.3 Partially Screened Confined Isotropic Aquifer 
 The next model run was with a partial pumping well screen of the bottom half of 
the aquifer thickness, or 14 meters. The Ta for this constructed aquifer was 420 m
2
/day, 
assigned Ka's were 1.5 m/day vertically and 15 m/day horizontally and assigned 
storativity is 0.0018. The Tc values within the layers of the partially screened isotropic 
confined aquifer were 357 to 359 m
2
/day (Figure 5.3), slightly lower than the fully 
screened aquifer. Kc values were 12.7 to 12.8 m/day within the study zone (Figure 5.4).  
 The results demonstrate vertical equipotential lines showing apparent horizontal 
flow in the study area. Reducing the screen to one-half the original area results in only a 
slight change in drawdown but it can be inferred that vertical flow impacts the study area 












 Figure 5.3: Partially Screened Isotropic Calculated Transmissivities. Representation of 
confined aquifer with calculated transmissivities. Aquifer is bounded above and below by 
confining layers and extends to outward from the well past 3000 meters. Piezometric 











Figure 5.4: Partially Screened Isotropic Calculated Hydraulic Conductivities. 
Representation of confined aquifer with calculated hydraulic conductivities. Aquifer is 
bounded above and below by confining layers and extends outward from the well past 
3000 meters. Piezometric surface in blue. Not drawn to scale. 
 
    
 Figure 5.5 shows the difference in drawdown, Tc and Kc between the fully and 
partially screened isotropic constructed aquifers at the same location, a distance of 12.672 










 Figure 5.5:  Comparison of Tc and Kc when reducing screen to 50%. 
 
  
 Storativity values for the partially screened and isotropic constructed aquifer were 
greatly impacted by the change in aquifer configuration. At 1 meter below the top of the 
aquifer, 3.168 m from the well, the storativity was 1.4 decreasing to 0.00004 at 27 m.  
The introduction of the partial screen changed the drawdown distribution from the top to 
the bottom of the aquifer. Because the storativity calculations are dependent upon 
drawdown, the u values were much lower at 0.00001 from the top of the aquifer to less 




















Time, t (days) 
Fully vs Partially Screened Isotropic  
Aquifer Drawdown at  Radius 12.5 m  






Tc =365 m^2/day 
Kc= 13.0 m/day 
Tc =357 m^2/day 








5.4 Partially Screened Confined Anisotropic Aquifer Configurations 
5.4.1 Introduction 
 As established in section 4.6, the initial two isotropic simulations contributed to 
the optimization of the model. Additional model runs were performed for the following 
partially screened aquifer configurations including low K structures (K=0.015): one low 
K layer, two low K layers, a low K layer with a gap consisting of the same aquifer 
material, a low K layer with a gap consisting of higher K material, and a low K lens. The 
Ka values for low K layers in the model are three orders of magnitude smaller than the 
dominant material, approximating slightly permeable clay between layers of sand.  
 It was learned in the partially screened, and isotropic, constructed aquifer test that 
the storativity and u values vary greatly from the top to the bottom of the aquifer due to 
changes in drawdown caused by the partial screen.  A further discussion of those values 
is included in section 5.5.  While this study continued to exclude u values that were less 
than 0.01, there were instances, especially above low K layers, where drawdowns 
resulted in no valid u values.  In these few instances, such as in the one and two low K 
layer configurations, the Tc's were calculated as rough approximations using all 
drawdowns, despite invalid u values.  
 
5.4.2 Partial Screen, One Low K Layer 10 
 For the constructed aquifer (Figure 5.6) containing one low K layer, the effective 
Ta was 390 m
2
/day, Ka's were 1.5 m/day vertically and 15 m/day horizontally and 








Figure 5.6:  Constructed Aquifer with One Low K layer. 
 
storativity is one order of magnitude lower. The Tc and Kc values were significantly 
higher in the upper unscreened layer of the saturated thickness. The Tc values in the 
upper layer fluctuate between 833 and 838 m
2
/day. In the lower layer, which was 
screened, the Tc values were 261 to 262 m
2
/day between 3.168 and 12.672 meters from 
the well and 264 to 289 m
2
/day from to 25.344 to 50.688 m. Kc's were 29.8 to 29.9 m/day 
for the upper layers of the aquifer and 9.3 to 10.3 m/day for the lower layers of the 
aquifer. The graph in Figure 5.7 shows that the Tc and Kc values of 834 m
2
/day and 29.8 
m/day above the low K layer vary significantly from the 262 m
2
/day and 9.4 m/day 









Figure 5.7:  Tc and Kc values for One Low K Layer. Change in Tc and Kc when 
adding one low K layer to a partially screened aquifer. 
 
 The lower screened portion of the saturated thickness in this constructed aquifer 
has lower Tc's that are likely due to increased drawdown caused by the thin low K layer 
located above the screen, which divided the aquifer into a stack of two hydraulically 
hydraulically connected but unequal thicknesses. The lower screened layer has been 
effectively decreased to 18 m thick. Multiplying the original Ka of 15 m/day by 18 m 
would provide an effective Ta for that layer of 270 m
2
/day, or an expected Tc of 232 
m
2
/day if we apply the same 14% error margin as occurred in the partially screened 
isotropic run. For this configuration, the Tc in the lower layer was 263 m
2























Time, t (days) 
Partially Screened Aquifer at Radius 12.5 m  
with Low K Layer from 8-10 m below Top of Aquifer (ToA) 
at 7 m below ToA
above low K layer
Partial screen at all
depths with no low
K layer
at 11 m below ToA




T =262 m^2/day 
K= 9.4 m/day 
T =358 m^2/day 
K= 12.8 m/day 
T =834 m^2/day 









/day higher than would be expected based upon the 18 meter thickness. This excess 
Tc value represents vertical flow through the low K layer, resulting in less drawdown than 
if there had been no vertical source of water.  
 The amount of drawdown in the upper layer drops significantly because it is 
separated from the screen by the low K layer. The only horizontal flow that occurs in this 
upper layer is due to replacement of water lost to vertical flow down through the low K 
layer. The result is less drawdown, causing the Tc in the upper layer to increase 
dramatically to 835 m
2
/day.  
 An effective Tc was calculated for this aquifer configuration by summing the Tc's  










/day, which is exaggerated due to the extremely high Tc's above the low K  layer, 
which exceeds the effective Ta of 390 m
2
/day.  The main portion of the aquifer, below the 
low K layer, has much lower Tc's reflecting the increased water supply from that upper 
layer. A head measurement and its related Kc at any point in the aquifer will not compare 
favorably with the effective Kc. This shows that calculating an effective Tc in this manner 
produces meaningless results and is not carried out for the remaining constructed 
aquifers. It should be noted that observation wells in actual field settings and screened in 
layers above low K layers will provide data that are not appropriate for use in a Theis 
analysis. 
 
5.4.3 Partial Screen, Low K Layers 8 and 10  
 For the constructed aquifer (Figure 5.8) containing two low K layers, the Ta in the 
main part of the aquifer was 420 m
2
/day, Ka's were 1.5 m/day vertically and 15 m/day 
horizontally and assigned storativity is 0.0018. The low K layers were three orders of 









  Figure 5.8: Constructed Aquifer with Two Low K layers. 
 
 Adding two low K layers to the partially screened aquifer at between 4 to 6 
meters and 8 to 10 meters below the top of the aquifer resulted in significant differences 
in Tc and Kc above and below the layers. The graph in Figure 5.9 below shows that Tc 
and Kc values can vary greatly ranging from 871 m
2
/day and 31.1 m/day in the upper 
portion of the aquifer, 516 m
2
/day and 18.4 m/day in the middle portion and 262 m
2
/day 










Figure 5.9:  Tc and Kc values for two Low K Layers. Range of values within 
 eight meters in presence of two low K layers. 
 
 Regardless of the observation point, these values all differ from the partially 
screened isotropic aquifer values of 357 m
2
/day and 12.8 m/day. For comparison, the 
graph in Figure 5.10 on shows a comparison of the drawdown, Tc and Kc values at the 
same location, radius 25.344 m and 11 m below the top of aquifer (ToA) for the 






















Time, t (days) 
Partial Screen Drawdown  at Radius 25 m with Low K Layers at 4-6 







Transmissivity =Tc  
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Conductivity =Kc 
Tc  =871 m^2/day 
Kc = 31.1 m/day 
Tc  =516 m^2/day 
Kc= 18.4 m/day 
Tc =262 m^2/day 








Figure 5.10:  Tc and Kc Values for One, Two and No Low K values. Increased 
drawdown due to low K layer(s) results in higher Tc and Kc values. 
 
5.4.4 Partial Screen with Gap in Low K Layer 10 
 For the constructed aquifer (Figure 5.11) containing a 15.36 meter gap in a low K 
layer, the Ta's in the main portions of the aquifer were 420 m
2
/day, Ka's were 1.5 m/day 
vertically and 15 m/day horizontally and assigned storativity is 0.0018. These values also 
were assigned in the gap. The low K layer was three orders of magnitude lower and 






















Time, t (days) 
Partially Screened Aquifer Drawdown at  Radius 25 m and 
 11 m below Top of Aquifer (ToA) 
One, Two and No Low K  Layers 
One low K layer 8-
10 m below ToA
Low K layers 6-8








Kc= 9.4 m/day 
T =357 m^2/day 
Kc= 12.8 m/day 
T =271 m^2/day 









 Figure 5.11: Constructed Aquifer with Gap in Low K layer. 
 
 The model run for this constructed aquifer resulted in Tc's and Kc's in a very tight 
range from 334 m
2
/day and 11.9 m/day directly above the gap to 329 m
2
/day and 11.8 
m/day immediately below the gap, and away from the well as shown in Figure 5.12. This 
represented less than a 1.5% difference.  The equalized Tc's and Kc's for the constructed 
aquifer with a gap in a low K layer are less than the isotropic aquifers by 6% or greater, 
which indicates that vertical flow caused lower apparent Tc's and Kc's in the study area. 
As before, the low K layer represented a clay layer that was three orders of magnitude 
lower than the remainder of the aquifer, which simulated sand. This gap represents an 
assumed remnant of a stream crossing the model area before being covered.  









 Figure 5.12:  Gap in Low K Layer and the Impact on Tc and Kc values. 
 
 Another model run was then performed with a higher horizontal K value (150 
m/day horizontal and 15 m/day vertically) assigned for the gap, than in the rest of the 
aquifer, to simulate the presence of a more porous and permeable material such as gravel 
(Freeze and Cherry, 1979) left in an old streambed. As can be seen in Figure 5.13, the 
drawdown curves are more tightly grouped than the initial constructed aquifer with the 
horizontal Ka of 15 m/day and vertical Ka of 1.5 m/day, reflecting greater equalization in 
the entire study area. There is virtually no difference in Tc's and Kc's around the gap 









 Figure 5.13:  Hi K Gap in Low K Layer and the Impact on Tc and Kc values. 
 
5.4.5 Partial Screen, Low K lens at Layer 10  
  
 A 2 meter thick low K lens was simulated from 15.36 meters to 983 m from the 
well and 8 to 10 meters below the top of the aquifer (Figure 5.14). The Ta's in the main 
portions of the aquifer was 420 m
2
/day, Ka's were 1.5 m/day vertically and 15 m/day 
horizontally and assigned storativity is 0.0018. The low K lens was three orders of 
magnitude lower and storativity was one order of magnitude lower.  
 As with the other low K layer model runs, the Tc and Kc values are slightly higher 
(337 and 12.0 m/day, respectively) directly above the low K lens than below (320 and 







past the lens, the Tc's and Kc's were 331 m
2
/day and 11.8 m/day at 1 m below ToA, 344 
m
2
/day and 12.0 m/day at 9 m below ToA, and 311 m
2
/day and 11.1 m/day at 17 m below 
ToA. The range in Tc's and Kc's persisted beyond the lens, near the well, indicating that 
the horizontal flow of water was dominant over vertical flow as close as 3.168 meters, the 
closest observation point in the study. The Tc's and Kc's at 3.168 meters from the well 
were 335 m
2
/day and 12.0 m/day at 1 m below ToA, 337 and 12.4 m/day at 9 m below 
ToA, and 312 m
2
/day and 11.2 m/day at 17 m below ToA.  
 
  









Figure 5.15: Affect of Low K Lens on Tc and Kc Values. 
 
5.5 Error 
 Modeling anisotropic conditions with a 3-D groundwater model resulted in  
higher and lower Kc's, depending on the location of the observation points, which can be 
quantified as percentage errors when using a Theis based method of assigning hydraulic 
conductivity. These error values are listed in Table 5.2. The percentage errors are based 
upon the Kc values resulting from the various geologic constructed environments tested 
as compared to the 13.0 m/day Kc value from the fully screened isotropic model, which 









 Table 5.2: Error Associated with 2-D Modeling with Pumping Well Screened 50% in                       
Various Conditions of Heterogeneity (Expected K=13.0 m/day) 
Conditions Observed Location Model K Error 
(%) 
One Low K Layer above 
pumping well screen 
Unscreened layer above low K Layer 29.8 +229 
Screened Layer below the low K 
layer 
9.4 -28  
Two Low K Layers 
above pumping well 
screen 
Unscreened layer above two low K 
Layers and farthest from the screen 
31.1 +239 
Unscreened layer between two low K 
Layers both above screen 
18.4 +142 
Screened layer below the low K 
layers   
9.4 -28 
Gap in Low K Layer 
above the screen 
1 meter above the gap in low K layer 
15 m from the well  
11.9 -8 
In the gap 15 m from the well 11.9 -8 
1 meter below the gap in low K layer 
and 15 m from the well 
11.9 -8 
Lens in low K layer 
above the screen 
1 meter above the gap in low K layer 
15 m from the well 
12.0 -8 
Horizontally adjacent to lens 15 m 
from the well 
12.0 -8 
1 meter below the gap in low K layer 




 For the fully confined isotropic aquifer simulation, which met the requirements 
for the Theis and Cooper-Jacob methods, the groundwater model and the regression 
analysis programs produced storativity values that ranged from 0.006 at a radius of 3.168 
meters to 0.008 at 50.688 meters. This result is approximately within 0.006 of the 0.0018 








 For the partially screened isotropic configuration, the storativity values at a radius 
of 3.168 meters and at the top of the aquifer were 1.42 and decreased to 0.00037 at the 
bottom, indicating that the model and regression analysis programs could not be used 
directly to evaluate storativity, and by relation u values, in any partially screened aquifer 
configuration. A storativity value in excess of 1.0 is not physically possible and illustrates 
that black-box groundwater models based on linear regression might not provide a correct 
mathematical solution. According to D. T. Pederson (personal communication, June 26, 
2012), a storativity value of 1.4 was reported by one consultant using a black-box model 
near Dunning, Nebraska.   
 The partially screened isotropic configuration resulted in different drawdowns but 
the rate of the change in those drawdowns produced fairly consistent Tc values from the 
top to the bottom of the aquifer. The storativity values reflect the change in the amount of 
drawdown at a given node or observation point as explained in Equation 2.32. Lower 
drawdowns at the top of the aquifer produced higher storativity values. It is in the upper 
part of the aquifer that the horizontal flow of water would be expected to have slowed the 
most and vertical flow would have the greatest impact. 
 Although the storativity values do not reflect the hypothetical geologic 
construction of the model, it does help to understand that, progressing higher in the 
aquifer, the upper locations in the aquifer are impacted by vertical flow to a greater 
degree than those locations adjacent to the screen. Horizontal flow at the top necessarily 
slows as water begins to flow vertically. Greater distances vertically from the screen 







monitoring points within the saturated thickness can have a very strong impact on 










 The digital groundwater model and regression analysis computer programs for 
this study were used to simulate isotropic aquifer pumping tests, with fully and partially 
screened pumping wells, which provided effective Kc values within 15% of the Effective 
Ka. Subsequently, five partially screened, anisotropic aquifer configurations of low K 
layers were modeled and tested. The results of the study demonstrate how drawdowns for 
partially screened pumping tests, which produce vertical flow in the presence of 
anisotropic conditions, cause the Kc's to differ at various observation points in a saturated 
thickness. Therefore, assignment of K for a full saturated thickness based upon the 
traditional Theis method or its derivative Cooper-Jacob method can be problematic when 
used in a 2-D groundwater model. 
 For the two isotropic aquifer configurations, there was a 0.2 m/day difference in 
the effective Kc between the fully screened configuration (13 m/day) and the 
configuration with just the lower half screened (12.8 m/day). The partial pumping well 
screen induces vertical flow resulting in an increase in drawdown as far out as 50 meters 
and, therefore, slightly lower K in a partially screened configuration.  
 The two partially screened anisotropic aquifer configurations, containing one and 
two layers of low K respectively, will result in Kc's that vary greatly with respect to the 
observation point. Where a saturated thickness has two high permeability layers separated 
by one low permeability layer, Kc's can be 28 percent lower in the screened layer due to 
higher drawdowns and 229% higher in the unscreened layer due to reduced drawdown. 







layers, Kc's can be 28  percent lower in the screened, and conversely, the Kc's can be 
239% higher when separated by two low permeability layers and 143% higher in the 
middle layer. 
 A gap in a low permeability layer causes the unscreened upper and the screened 
lower layers of the aquifer to nearly equalize with little variance in the Kc's around a gap. 
However, the increased resistance encountered by vertical flow along the low K layer can 
result in slightly greater drawdowns with 8% lower effective Kc than for an isotropic 
aquifer. Increasing the Ka in the gap causes the Kc in the upper and lower layers and the 
drawdowns to more nearly equalize within the study area. 
 A low permeability lens that is approximately 15 meters from the well in a 
partially screened aquifer can cause 8% lower Kc's above the lens. Immediately below the 
lens, the resulting Kc is lower by 12% as the water supplied from vertical flow decreases 
due to the resistance through the lens causing greater drawdown below the lens. The 
difference in Kc from the bottom to the top of the aquifer continues past the lens as water 
continues to flow toward the well, which is consistent with the dominance of horizontal 
flow. 
 The model produced good storativity values for the fully screened, and isotropic, 
constructed aquifer. However, once a partial screen was introduced, the change in 
drawdowns from the top to the bottom of the aquifer provided storativity values that were 
not representative of natural conditions.  These invalid storativity values and the wide 
ranging Kc's in various locations of each aquifer configuration, support the hypothesis 
that aquifer parameters determined using traditional aquifer test methods, such as the 







models where there are heterogeneities that are common in most aquifers, which can e 
introduce error by under-predicting Kc by as much as 28 percent or over-predicting K by 
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Well Function Values for u 
u W(u) u W(u) u W(u) u W(u) 
1 X 10
-10
 22.45 7 X 10
-8
 15.90 4 X 10
-5
 9.55 1 X 10
-2
 4.04 
2 21.76 8 15.76 5 9.33 2 3.35 
3 21.35 9 15.65 6 9.14 3 2.96 
4 21.06 1 X 10
-7
 15.54 7 8.99 4 2.69 
5 20.84 2 14.85 8 8.86 5 2.47 
6 20.66 3 14.44 9 8.74 6 2.30 
7 20.50 4 14.15 1 X 10
-4
 8.63 7 2.15 
8 20.37 5 13.93 2 7.94 8 2.03 
9 20.25 6 13.75 3 7.53 9 1.92 
1 x 10
-9
 20.15 7 13.60 4 7.25 1 X 10
-1
 1.823 
2 19.45 8 13.46 5 7.02 2 1.223 
3 19.05 9 13.34 6 6.84 3 0.906 
4 18.76 1 X 10
-6
 13.24 7 6.69 4 0.702 
5 18.54 2 12.55 8 6.55 5 0.560 
6 18.35 3 12.14 9 6.44 6 0.454 
7 18.20 4 11.85 1 X 10
-3
 6.33 7 0.374 
8 18.07 5 11.63 2 5.64 8 0.311 
9 17.95 6 11.45 3 5.23 9 0.260 
1 X 10
-8
 17.84 7 11.29 4 4.95 1 X 10
0
 0.219 
2 17.15 8 11.16 5 4.7. 2 0.049 
3 16.74 9 11.04 6 4.54 3 0.013 
4 16.46 1 X 10
-5
 10.94 7 4.39 4 0.004 
5 16.23 2 10.24 8 4.26 5 0.001 
6 16.05 3 9.84 9 4.14   
 
After L.K. Wenzel, Methods for Determining Permeability of Water-Bearing  
Materials with Special Reference to Discharging Well Methods. U.S. Geological Survey 









Numerical Model hkmnb.f 
1 program hkmnb 
 2 cccccccccccccccccccccccccccccccccccccccccccc 
3 c     Tim Freed 
 4 c     Hydraulic Conductivity Thesis program  
5 c     October 12, 2011 
6 c     Partially Penetrating Pumping Well Simulation Program 
7 c      
  8 c     set up 
 9       real K(50,50,2),KK,H(50,50),HO(50,50),dist(50,50),DL(50,50), 
10      *x(50,50),area(50,50,3),SS,S1(50,50),SF(50,50),QQ,Q,QW 
11       real ARA(50,50,1) 
12       Double Precision AA, BB, CC, B(50), G(50) 
13 cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
14 c     define variables 
15 c     Ho(Jc,Jr)= Initial Head(m) at start of time increments    
16 c     H(Jc,Jr) = head (m) at end of time increment 
17 c     dist(Jc,Jr) = distance from pumping node (meters) 
18 c     K(Jc,Jr,1)=vertical hydraulic conductivity (m/day) 
19 c     K(Jc,Jr,2)=horizontal hydraulic conductivity (m/day) 
20 c     Q=pumping rate in each cell 
21 c     QW=constant withdrawal rate assigned to Q(cmd) and  
22 c     actively used in the B and G calcs and welchk subroutine 
23 c     NC=Number of columns in model 
24 c     NR=Number of rows in model 
25 c     Nsteps=Number of time increments 
26 c     Delta=Time increments (days) 
27 c     Jc=Model column number 
28 c     Jr=Model row number 
29 c     degree=angle (degrees) for area calculations  
30 c     fract=fraction of circle for Q calcs  
31 c     AA,BB,CC,DD - Coefficients in water balance equations     
32 c     HH,QQ,SS,KK - Default values 
33 c     S1 is only actively used in the welchk subroutine 
34 c     phi=angle for area calculations (radians) 
35 c     x(jc,jr),y = column,row increments 
36 c     SF=storage factor m^3/m (meters cubed per meter)  
37 c     as well as in the welchk subroutine 







39 c     ARA=area(jc,jr,1) 
40 ccccccccccccccccccccccccccccccccccccccccccccccccc 
41 c     Read parameter and default input 
42       Open(5,file='e:hkmnbinput1',status='old') 
43       Open(6,file='e:hkmnbinput2',status='old') 
44       Open(7,file='e:hkmnbinput3',status='old') 
45       Open(8,file='e:hkmnboutpt1',status='old') 
46       Read(5,10)Nsteps,delta,error,QQ,QW 
47       Read(6,11)NC,NR,SS,HH,y,colinc,degree 
48       Read(7,12)M,KK 
49  10   Format(I6,1x,2(F6.3,1x),E9.2,1x,E9.2) 
50  11   Format(2(I3,1x),F9.7,1x,F5.0,1x,F3.0,1x,F5.3,1x,F3.0) 
51  12   Format(I3,1x,E9.2) 
52       write(8,10)Nsteps,delta,error,QQ,QW 
53       write(8,11)NC,NR,SS,HH,y,colinc,degree 
54       write(8,12)M,KK 
55 cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
56 c     assign default values 
57       do 20 jc=1,NC 
58          do 20 jr=1,NR 
59             S1(jc,jr)=SS 
60             K(jc,jr,1)=KK/10 
61             K(jc,jr,2)=KK 
62             H(jc,jr)=HH 
63             Q=QQ 
64  20         HO(jc,jr)=HH 
65 c      write(8,37) 
66 c 37   Format ('The following are increments of Q(jc,jr)') 
67 c      do 7 jr=1,NR 
68 c 7    write(8,38)(Q(jc,jr),jc=1,NC) 
69 c 38   Format(10x,10E9.2/(12x,10E9.2)) 
70       phi=degree*0.0174 
71       fract=degree/360 
72 
   73 cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
74       call wellnd(NR,NC,K,SS,S1) 
75 cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
76 
   77       write(8,30) 
78  30   Format('The following are increments of K(jc,jr,1)') 
79       do 3 jr=1,NR 







81       write(8,31) 
82  31   Format ('The following are increments of K(jc,jr,2)') 
83       do 4 jr=1,NR 
84  4    write(8,29)(K(jc,jr,2),jc=1,NC) 
85  29   Format(10x,10E9.2/(12x,10E9.2)) 
86 
   87 ccccccccccccccccccccccccccccccccccccccccccccccccccccc 
88 
   89       call volume(dist,y,colinc,x,phi,NC,NR,area,fract)   
90 
   91 c      ARA(jc,jr,1)=area(jc,jr,1) 
92 c*************************************** 
93 c      write(8,37) 
94 c 37   Format ('The following are increments of area(jc,jr,1)') 
95 c      do 7 jr=1,NR 
96 c 7    write(8,38)(area(jc,jr,1),jc=1,NC) 
97 c 38   Format(10x,10E9.2/(12x,10E9.2)) 
98 c*************************************************** 
99 
   100 c calculate storage factors 
101 c      ARA(jc,jr,1)=area(jc,jr,1) 
102 c      ARA=1 
 103        do 51 jc=1,NC 
104          do 51 jr=1,NR 
105            SF(jc,jr)=S1(jc,jr)*0.211811*area(jc,jr,1)*y 
106  51   continue 
 107  40   Format(10x,10F10.1/(12x,10F10.1)) 
108  41   Format('The following are increments of x') 
109  42   Format('The following are node distances from well')  
110       write(8,41) 
111       write(8,40) (x(jc,4),jc=1,NC) 
112       write(8,42) 
113       write(8,40) (dist(jc,1),jc=1,NC) 
114  43   Format('The following are values for node areas (jc,jr,1)') 
115  44   Format('The following are values for node areas (jc,jr,2)') 
116  45   Format('The following are values for node areas (jc,jr,3)') 
117       write(8,43) 
118       write(8,40) (area(jc,1,1),jc=1,NC) 
119       write(8,44) 
120       write(8,40) (area(jc,1,2),jc=1,NC) 
121       write(8,45) 









  125 ccccc run model  ccccccccccccccccccccccccccccccccccccccccccccc 
126 c 
  127       time=0 
 128       do 320 Istep=1,Nsteps 
129       time=time+delta 
130       call wtable (NR,NC,y,K,H) 
131       call prdict (NC,NR,H,HO,DL) 
132       iter=0 
 133  80   E=0.0 
 134       iter=iter+1 
135 
   136 cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
137 c     column calculations 
138 Cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
139 
   140       do 190 II=1,NC 
141       jc=II 
 142       if(mod(Istep+iter,2).eq.1) jc=NC-jc+1 
143       do 170 jr=1,NR 
144 
   145 Ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
146 c     calculate B and G arrays 
147 Ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
148 
   149 c      ARA=area(jc,jr,1) 
150       call welchk(jc,jr,Q,QW,area,NR,M,S1,SF,fract,y) 
151       BB=SF(jc,jr)/delta 
152       DD=HO(jc,jr)*SF(jc,jr)/delta-Q 
153       AA=0.0 
 154       CC=0.0 
 155       If (jr-1)90,100,90 
156  90   AA=-K(jc,jr-1,1)*area(jc,jr,1)/y 
157       BB=BB+(K(jc,jr-1,1)*area(jc,jr,1)/y) 
158  100  if(jr-NR)110,120,110 
159  110  CC=-K(jc,jr,1)*area(jc,jr,1)/y 
160                  BB=BB+(K(jc,jr,1)*area(jc,jr,1)/ y)       
 161  120  if(jc-1)130,140,130    
162  130  BB=BB+(K(jc-1,jr,2)*area(jc,jr,2)/x(jc,jr)) 
163       DD=DD+H(jc-1,jr)*(K(jc-1,jr,2)*area(jc,jr,2)/x(jc,jr)) 







165  150  BB=BB+(K(jc,jr,2)*area(jc,jr,3)/x(jc+1,jr)) 
166       DD=DD+H(jc+1,jr)*(K(jc,jr,2)*area(jc,jr,3)/x(jc+1,jr)) 
167  160  W=BB-AA*B(jr-1)     
168       B(jr)=CC/W 
169  170  G(jr)=(DD-AA*G(jr-1))/W 
170       E=E+ABS(H(jc,NR)-G(NR)) 
171       H(jc,NR)= G(NR) 
172       N=NR-1 
 173  180  HA=G(N)-B(N)*H(jc,N+1) 
174       E=E+abs(HA-H(jc,N)) 
175       H(jc,N)=HA 
176       N=N-1 
 177       if(N.GT.0) goto 180 
178  190  continue         
179 ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
180 c     row calcs 
181 ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
182       do 300 JJ=1,NR 
183       jr=JJ 
 184       if(mod(Istep+iter,2).eq.1)jr=NR-jr+1 
185       do 280 jc=1,NC 
186 ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
187 c     Calculate B and G arrays 
188 ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
189 c     ARA=area(jc,jr,1) 
190       call welchk(jc,jr,Q,QW,area,NR,M,S1,SF,fract,y) 
191       BB=SF(jc,jr)/delta 
192       DD=HO(jc,jr)*SF(jc,jr)/delta-Q 
193       AA=0.0 
 194       CC=0.0 
 195       If (jr-1)200,210,200  
196  200  BB=BB+(K(jc,jr-1,1)*area(jc,jr,1)/y) 
197       DD=DD+H(Jc,jr-1)* (K(jc,jr-1,1)*area(jc,jr,1)/y) 
198  210  if(jr-NR)220,230,220 
199  220  DD=DD+ H(jc,jr+1)*(K(jc,jr,1)*area(jc,jr,1)/y) 
200                  BB=BB+(K(jc,jr,1)*area(jc,jr,1)/y) 
 201  230  if(jc-1)240,250,240    
202  240  BB=BB+(K(jc-1,jr,2)*area(jc,jr,2)/x(jc,jr)) 
203       AA=-K(jc-1,jr,2)*area (jc,jr,2)/x(jc,jr) 
204  250  if(jc-NC)260,270,260 
205  260  BB=BB+(K(jc,jr,2)*area(jc,jr,3)/x(jc+1,jr)) 







207  270  W=BB-AA*B(jc-1) 
208       B(jc)=CC/W 
209  280  G(jc)=(DD-AA*G(jc-1))/W 
210 ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
211 c   error check 
 212 cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
213       E=E+abs(H(NC,jr)-G(NC)) 
214       H(NC,jr)=G(NC) 
215       N=NC-1 
 216  290  HA=G(N)-B(N)*H(N+1,jr) 
217       E=E+abs(H(N,jr)-HA) 
218       H(N,jr)=HA 
219       N=N-1 
 220       if(N.gt.0) goto 290 
221  300  continue 
 222 Ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
223 c    write results 
224 ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
225 c     if (iter.gt.24)goto 305 
226       if (E.GT.error)goto 80 
227  305  write(8,310) time,E,iter 
228  310  Format('1time=',F6.3///,E20.7,I5) 
229       Print *  
 230       write (8,311)(dist(jc,jr),jc=1,NC) 
231  311  Format('Distance=',10F10.1) 
232       Print * 
 233       delta=delta*1.2 
234 c      do 600 jr=1,NR 
235 c      H(18,jr)=37 
236 c 600  continue  
237       write(8,335) 
238  335  format ('Row Time 3.168 6.336 12.672 25.344 50.688 101.376 
239      *202.752 405.504 811.008')  
240       do 334 jr=1,NR 
241       write(8,336)jr,time,(H(8,jr)),(H(9,jr)),(H(10,jr)),(H(11,jr)), 
242      *(H(12,jr)),(H(13,jr)),(H(14,jr)),(H(15,jr)),(H(16,jr)) 
243  336  Format(I2,1x,F6.3,1x,F5.2,1x,F5.2,1x,F5.2,1x,F5.2,1x,F5.2,1x, 
244      *F5.2,1x,F5.2,1x,F5.2,1x,F5.2) 
245  334  continue    
246       do 320 jr=1,NR 
247  320  write (8,330) jr,(H(jc,jr),jc=1,NC) 







249       write(8,32) 
250  32   Format ('The following are increments of SF(jc,jr)') 
251       do 5 jr=1,NR 
252  5    write(8,33)(SF(jc,jr),jc=1,NC) 
253  33   Format(10x,10E9.2/(12x,10E9.2)) 
254       write(8,34) 
255  34   Format ('The following are increments of S1(jc,jr)') 
256       do 6 jr=1,NR 
257  6    write(8,35)(S1(jc,jr),jc=1,NC) 
258  35   Format(10x,10E9.2/(12x,10E9.2)) 
259       write(8,36)(QW) 
260  36   Format(E9.2) 
261 c      write(8,37) 
262 c 37   Format ('The following are H(jc,jr)') 
263 c      do 6 jr=1,NR 
264 c 6    write(8,38)(H(jc,jr),jc=8,jc=10,jc=12) 
265 c 38   Format(10x,10E9.2/(12x,10E9.2)) 
266 c      write(8,37) 
267 c 37   Format ('The following are increments of Q(jc,jr)') 
268 c      do 7 jr=1,NR 
269 c 7    write(8,38)(Q(jc,jr),jc=1,NC) 
270 c 38   Format(10x,10E9.2/(12x,10E9.2)) 
271        
  272       stop 
 273       end 
 274 
   275 Ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
276 ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
277       subroutine wellnd(NR,NC,K,SS,S1)   
278       real K(50,50,2),KW1,KW2,SS,S1(50,50) 
279 c       
  280 c     This subroutine will allow the user to assign hydraulic   
281 c     conductivity values for one column, that being the well  
282 c     and for as many rows as wished. Can also add constant 
283 c     head at eff radius or the 18th column 
284       Open(9,file='e:hkmnbinput4',status='old') 
285       Open(10,file='e:hkmnbinput5',status='old') 
286       Open(11,file='e:hkmnbinput6',status='old') 
287       Open(12,file='e:hkmnbinput7',status='old') 
288       Open(13,file='e:hkmnbinput8',status='old') 
289       Open(14,file='e:hkmnbinput9',status='old') 







291       Open(16,file='e:hkmnbinput11',status='old') 
292       Open(17,file='e:hkmnbinput12',status='old') 
293       Open(18,file='e:hkmnbinput13',status='old') 
294 c     read in well values 
295 c     need to specify N for vert and horizontal well 
296 c     need to specify Jr for all other cells 
297       read(9,20)KW1,KW2,SS 
298  20   Format(E27.2,1x,E9.2,1x,F9.7) 
299           Do 6 jr=1,NR 
300             K(1,jr,1)=KW1 
301             K(1,jr,2)=KW2 
302             S1(1,jr)=SS 
303  6    continue 
 304       read(10,21)jr,KW1,KW2,SS 
305  21   Format(I3,1x,E9.2,1x,E9.2,1x,F9.7) 
306            do 8 jc=2,NC 
307               do 8 jr=1,3 
308               K(jc,jr,1)=KW1 
309               K(jc,jr,2)=KW2 
310               S1(jc,jr)=SS 
311  8    continue 
 312  22   Format(I3,1x,E9.2,1x,E9.2,1x,F9.7) 
313       read(11,22)jr,KW1,KW2,SS 
314       do 9 jc=2,NC 
315               K(jc,jr,1)=KW1 
316               K(jc,jr,2)=KW2 
317               S1(jc,jr)=SS 
318  9    continue 
 319       read(12,22)jr,KW1,KW2,SS 
320       do 10 jc=2,NC 
321               K(jc,jr,1)=KW1 
322               K(jc,jr,2)=KW2 
323               S1(jc,jr)=SS 
324  10   continue 
 325       read(13,22)jr,KW1,KW2,SS 
326       do 11 jc=1,NC 
327               K(jc,jr,1)=KW1 
328               K(jc,jr,2)=KW2 
329               S1(jc,jr)=SS 
330  11   continue 
 331       read(14,22)jr,KW1,KW2,SS           







333               K(jc,jr,1)=KW1 
334               K(jc,jr,2)=KW2 
335               S1(jc,jr)=SS 
336  23   Format(I3,1x,E11.4,1x,E11.4,1x,F9.7) 
337  12   continue 
 338 c      read(15,23)jr,KW1,KW2,SS           
339 c      do 13 jc=2,10 
340 c              K(jc,jr,1)=KW1 
341 c              K(jc,jr,2)=KW2 
342 c              S1(jc,jr)=SS 
343 c 13   continue 
 344 c      read(16,23)jr,KW1,KW2,SS           
345 c      do 14 jc=12,NC 
346 c              K(jc,jr,1)=KW1 
347 c              K(jc,jr,2)=KW2 
348 c              S1(jc,jr)=SS 
349 c 14   continue 
 350       read(17,23)jr,KW1,KW2,SS           
351       do 15 jc=2,NC 
352               K(jc,jr,1)=KW1 
353               K(jc,jr,2)=KW2 
354               S1(jc,jr)=SS 
355  15   continue 
 356       read(18,23)jr,KW1,KW2,SS           
357       do 16 jc=2,NC 
358               K(jc,jr,1)=KW1 
359               K(jc,jr,2)=KW2 
360               S1(jc,jr)=SS 
361  16   continue 
 362 c     the following do-loop creates the casing for the well 
363           Do 7 jr=1,NR 
364             K(1,1,2)=0.0      
365             K(1,2,2)=0.0 
366             K(1,3,2)=0.0 
367             K(1,4,2)=0.0 
368             K(1,5,2)=0.0 
369             K(1,6,2)=0.0 
370             K(1,7,2)=0.0 
371             K(1,8,2)=0.0 
372             K(1,9,2)=0.0 
373             K(1,10,2)=0.0 







375             K(1,12,2)=0.0 
376 c            K(1,13,2)=0.0 
377 c            K(1,14,2)=0.0 
378             K(1,20,1)=0.0 
379             K(1,21,1)=0.0 
380             K(1,20,2)=0.0 
381             K(1,21,2)=0.0  
382  7     continue 
 383       end 
 384 Ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
385       subroutine Volume(dist,y,colinc,x,phi,NC,NR,area,fract) 
386       Real dist(50,50),X(50,50),area(50,50,3) 
387 c      
  388 c    subroutine to initialize finite difference grid. Area (jc,jr,1)   
389 c    is top and bottom of cell. Area (jc,jr,2)is well facing area.   
390 c    Area (jr,Jc,3) the farthest area from the well. 
391 c    Dist(jr,jc) is the node distance in feet. 
  392       do 1 jr=1,NR 
393       rad=0 
 394       r=colinc 
395       do 1 jc=1,NC 
396          if (jc.eq.1) then 
397                 r=r 
398          else 
 399              r=r+r 
400          endif 
 401       dist(jc,jr)=(r-rad)*0.65+rad 
402       x(jc,jr)=dist(jc,jr)-dist(jc-1,jr) 
403       area(jc,jr,1)= ((r**2)*3.14*fract)-((rad**2)*3.14*fract) 
404       area(jc,jr,2) = rad*phi*y 
405       area(jc,jr,3)=r*phi*y 
406  1    rad=r 
 407       return 
 408       end 
 409 cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
410 
   411       subroutine wtable(NR,NC,y,K,H)     
412       Real K(50,50,2),H(50,50) 
413 c      
  414 c      This subroutine is designed to "shut off" the nodes in  
415 c      case of dewatering. Only needed in unconfined situations.  








417       do 10 jc=1,NC 
418          do 10 jr=1,NR 
419             HITE=((NR-jr)+0.5)*y 
420  10   if (HITE.gt.H(jc,jr)) K(jc,jr,1)=0.0 
421       return 
 422       end     
 423 Cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
424       subroutine prdict (NC,NR,H,HO,DL)     
425       Real H(50,50),HO(50,50),DL(50,50) 
426 c      
  427 c      This subroutine provides the computer with the capability of  
428 c      predicting the model response in the future on the basis of 
429 c      the response of the model during the previous time steps. 
430 c       
  431       do 70 jc=1,NC 
432          do 70 jr=1,NR 
433             D=H(jc,jr)-HO(jc,jr) 
434             HO(jc,jr)=H(jc,jr) 
435             F=1.0 
436             if(DL(jc,jr).eq.0.0) goto 60 
437             if(Istep.gt.2.) F=D/DL(jc,jr) 
438             if(F.gt.5) F=5.0 
439             if(F.lt.0) F=0.0 
440  60         DL(jc,jr)=D 
441  70         H(jc,jr)=H(jc,jr)+D*F 
442       return 
 443       end     
 444 Cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
445       subroutine welchk(jc,jr,Q,QW,area,NR,M,S1,SF,fract,y) 
446       real S1(50,50),SF(50,50) 
447 
   448              
 449 c      This subroutine assigns an individual pumping rate  
450 c      M is confining layer 
451       if((jc.eq.1).and.(jr.gt.M)) then 
452             Q=(QW/7)*fract 
453       else 
 454             Q=0.0 
455       endif 
 456 c     set Q=0 for confining layer at the bottom of aquifer 
457       if ((jc.eq.1).and.(jr.eq.6))then 







459       endif 
 460       if ((jc.eq.1).and.(jr.eq.7))then 
461             Q=0.0 
462       endif 
 463       if ((jc.eq.1).and.(jr.eq.8))then 
464             Q=0.0 
465       endif 
 466       if ((jc.eq.1).and.(jr.eq.9))then 
467             Q=0.0 
468       endif 
 469       if ((jc.eq.1).and.(jr.eq.10))then 
470            Q=0.0 
471       endif 
 472       if ((jc.eq.1).and.(jr.eq.11))then 
473             Q=0.0 
474       endif 
 475       if ((jc.eq.1).and.(jr.eq.12))then 
476             Q=0.0 
477       endif 
 478 c     if ((jc.eq.1).and.(jr.eq.13))then 
479 c            Q=0.0 
480 c     endif 
 481 c     if ((jc.eq.1).and.(jr.eq.14))then 
482 c            Q=0.0 
483 c     endif 
 484 c     if ((jc.eq.1).and.(jr.eq.20))then 
485 c            Q=0.0 
486 c     endif 
 487       if ((jc.eq.1).and.(jr.eq.20))then 
488             Q=0.0 
489       endif 
 490       if ((jc.eq.1).and.(jr.eq.21))then 
491            Q=0.0 
492       endif       
493       return 









    APPENDIX C 
The following file inputs are used to define the hypothetical aquifer. 
 
 File    Input with spacing  
    Nsteps    delta    error         QQ              QW 
hkmnbinput1.f   000030 00.010 00.500 000000.00 003000.00 
 
    NC  NR         SS HH     y  colinc degree 
hkmnbinput2.f   018 021 0.0018000 0037. 02. 0.030 01. 
   M  KK 
hkmnbinput3.f   005 000015.00 
 
                            KW1        KW2  SS 
hkmnbinput4.f  000000000100000000000000.00 000020.00 1.0000000 
 
     jr       KW1        KW2      SS 
hkmnbinput5.f 001 000000.15 000001.50 0.2000000 
   002 000000.15 000001.50 0.2000000 
   003 000000.15 000001.50 0.2000000 
 
     jr        KW1        KW2      SS 
hkmnbinput6.f 004 000000.00 000000.00 0.0000001 
 
     jr       KW1        KW2      SS 
hkmnbinput7.f 005 000000.00 000000.00 0.0000001 
 
     jr       KW1        KW2      SS 
hkmnbinput8.f 020 000000.00 000000.00 0.0000001 
 
     jr       KW1        KW2      SS 
hkmnbinput9.f 021 000000.00 000000.00 0.0000001 
 
 
The following inputs (example) are used to define low K units within the aquifer  
 
     jr       KW1        KW2      SS 












Regression Analysis of Cooper Jacob Method 
 
1       program h11 
2 cccccccccccccccccccccccccccccccccccccccccccc 
3 
 4 c     Tim Freed 
5 c     July 1, 2012 
6 c     Cooper Jacob method and regression analysis 
7 c     Solves Transmissivity and Storativity 
8 c     set up 
9 c     input file is 'e:h11input' 
10 c     output file is 'e:h11output' 
11 c     there is 1 array, data(25,7)  
12 c     timeunits=screen prompt (M)minutes or (D)ays 
13 c     data colums are s,t,ln(t),s*ln(t),ln(t)^2,u 
14 c     N=number of observations 
15 c     NDS=number of data sets 
16 c     N=NDS 
17 c     N2=Num adjusted for time, convert to years 
18 c     t=time (minutes) 
19 c     s=drawdown (meters) 
20 c     lnt=ln(t)=natural log of time  
21 c     slnt=s*ln(t)=drawdown times natural log of time 
22 c     sigs=sum of drawdown values 
23 c     siglnt=sum of ln(t) values 
24 c     sigslnt=sum of s*ln(t)  
25 c     siglnt2=sum of ln(t)^2 values 
26 c     sqsiglnt2=(siglnt2)^2 
27 c     B=Beta 
28 c     C=numerator in the Beta equation 
29 c     D=denominator in the Alpha equation 
30 c     A=alpha 
31 c     r=radius (m) 
32 c     Q=discharge (m^3/day) 
33 c     Trans=transmissivity(m^2/day) 










37 c     set up array and data precision 
38 
 39       dimension data (30,7) 
40       double precision data       
41       character timeunits*1      
42 
 43 ccccccccccccccccccccccccccccccccccccccccccccccccc 
44 
 45 c     assign integers 
46       integer N 
47       integer N2 
48       integer NDS 
49 
 50 cccccccccccccccccccccccccccccccccccccccccccc 
51 
 52 c     initiate verification of units of time 
53  10   write(*,11) 
54  11   Format('Input M for minutes or D for days') 
55       read (*,*)timeunits 
56 
 57 cccccccccccccccccccccccccccccccccccccccccccccccc 
58 
 59 c     Input/Output 
60       Open (5,file='e:h11input',status='old') 
61       Open (6,file='e:h11output',status='old') 
62 
 63 cccccccccccccccccccccccccccccccccccccccccccc 
64 
 65       NDS=24 
66       N=NDS 
67 c     zero data array 
68       Do 12 Jrow=1,NDS 
69       Do 13 Jcol=1,7 
70       data(Jrow,Jcol)=0 
71  14   Format(7(F8.4,1x))           
72  13   continue 
73 c      write(*,12)(data(Jrow,Jcol),Jcol=1,7) 
74  12   continue 
75        









78 c     read input and assign NDS 
79       Do 15 Jrow=1,NDS      
80 
      
Read(5,14)data(Jrow,1),data(Jrow,2),data(Jrow,3),data(Jrow,4), 
81      *data(Jrow,5),data(Jrow,6),data(Jrow,7) 
82 c      NDS=Jrow 
83 c      N=NDS 
84 c      write(*,48)NDS 
85 c      write (*,14)(data(Jrow,Jcol),Jcol=1,7) 
86  15   continue 
87       goto 59 
88  16   goto 17  
89 
 90 cccccccccccccccccccccccccccccccccccccccccccc 
91 
 92 c     convert time into days 
93  17   Do 20 Jrow=1,NDS 
94       if((timeunits.eq.'M').or.(timeunits.eq.'m'))goto 21 
95       goto 20 
96  21   data(Jrow,2)=dble(data(Jrow,2))/1440 
97  20   continue 
98 
 99 ccccccccccccccccccccccccccccccccccccccccccccccccccc 
100 
 101 c      input radius and discharge 
102 c     r=radius (meters) 
103 c     Q=discharge (m^3/day) 
104       r=50.688 
105       Q=3000 
106 ccccccccccccccccccccccccccccccccccccccccccccccccccc 
107 
 108 c     calculate values in columns 3,4 and 5 
109  200  sigs=0 
110       siglnt=0 
111       sigslnt=0 
112       siglnt2=0 
113       Do 25 Jrow=1,NDS 
114       time=data(Jrow,2) 
115       if(time.eq.0.0) goto 25 
116       data(Jrow,3)=dble(log(data(Jrow,2))) 
117       data(Jrow,4)=dble(data(Jrow,1))*dble(data(Jrow,3)) 
118       data(Jrow,5)=dble(data(Jrow,3))*dble(data(Jrow,3)) 







120       sigs=sigs+data(Jrow,1) 
121       siglnt=siglnt+data(Jrow,3)      
122       sigslnt=sigslnt+(data(Jrow,1)*data(Jrow,3))      
123       siglnt2=siglnt2+data(Jrow,5)      
124 25   continue 
125 
 126 ccccccccccccccccccccccccccccccccccccccccccc 
127 
 128 c     calculate beta and alpha 
129       sqsiglnt=(siglnt*siglnt) 
130 c      write(*,49)sqsiglnt 
131  49   Format(F9.4) 
132       C=((N*sigslnt)-(sigs*siglnt)) 
133 c      write(*,50)N,sigslnt,sigs,siglnt,C 
134  50   Format(F9.4) 
135       D=(N*siglnt2)-sqsiglnt 
136 c      write(*,52)D 
137  52   Format(F11.4) 
138 c      write(*,51)N,siglnt2,sqsiglnt,D 
139  51   Format(F9.4) 
140       B=C/D 
141 c      write(*,53)C,D,B 
142  53   Format(F11.4) 
143       A=((sigs-(B*siglnt))/N) 
144 c      write(*,54)A 
145  54   Format(F11.4) 
146 
 147 ccccccccccccccccccccccccccccccccccccccccccccccc 
148 
 149 c     calculate transmissivity and storativity      
150 c     Trans=transmissivity (m2/day) 
151 c     St=storativity 
152       Pi=3.14159 
153 cccccccccccccccccccccccccccccccccccccccccccccc 
154       Trans=Q/(4*Pi*B) 
155       St=(exp(-0.5772-(4*Pi*A*Trans/Q))*4*Trans/(r**2)) 
156 c      write(*,*)('Beta='),B 
157 c      write(*,*)('Transmissivity='),Trans 
158 c      write(*,*)('radius='),r 
159 c      write(*,*)('Pi='),Pi 
160 c      write(*,*)('Alpha='),A 







162 c      write(*,*)('Storativity='),St 
163       goto 73 
164 
 165 ccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
166 ccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
167 
 168 c      write headings 
169  59    write(*,60) 
170  60    Format(/,15x,'Time and drawdown data provided as follows') 
171        write(*,61) 
172  61    Format(/,22x,'Time',10x,'Drawdown') 
173        if((timeunits.eq.'M').or.(timeunits.eq.'m')) goto 66 
174        if((timeunits.eq.'D').or.(timeunits.eq.'d')) goto 64 
175        if((timeunits.ne.'M').or.(timeunits.ne.'m')) goto 68 
176  68    if((timeunits.ne.'D').or.(timeunits.ne.'d')) goto 10 
177  64    write(*,65) 
178  65    Format(21x,'(Days)',9x,'(Meters)') 
179        goto 69 
180  66    write(*,67) 
181  67    Format(21x,'(Min)',9x,'(Meters)') 
182  69    write(*,70) 
183  70    Format(21x,'______',9x,'______') 
184       Do 71 Jrow=1,NDS 
185       write(*,72)data(Jrow,2),data(Jrow,1) 
186  72   Format(17x,(F10.2),7x,(F8.2)) 
187  71   continue      
188       goto 16 
189 ccccccccccccccccccccccccccccccccccccccccccccccccc 
190 
 191 c     calculate u(data(Jrow,7) 
192  73   Do 75 Jrow=1,NDS 
193       if(data(Jrow,2).eq.0.0) go to 75 
194       data(Jrow,7)=((R**2)*St)/(4*Trans*data(Jrow,2)) 
195       write(*,76)data(Jrow,7) 
196  76   Format(F8.4) 
197  75   continue 
198 
 199 ccccccccccccccccccccccccccccccccccccccccccccccc 
200 c     calculate the validity of u 
201 c     if u<0.01 
202       N2=0 







204       if(data(Jrow,7).Lt.0.01) goto 85 
205       data(Jrow,1)=0.0 
206       data(Jrow,2)=0.0 
207 
 208 cccccccccccccccccccccccccccccccccccccccccccccccc 
209 
 210 c      counting number of valid data sets 
211        N2=N2-1 
212  85    N2=N2+1 
213  80    continue 
214 ccccccccccccccccccccccccccccc 
215 
 216       if(N2.lt.N) then 
217 c      write(*,48)N 
218  48   Format(F8.4) 
219       N=N2 
220       goto 200 
221       endif 
222 
 223 cccccccccccccccccccccccccccc 
224 c     write output to file 
225       write(*,90)Q 
226  90   Format(//,1x,'Pumping Rate is Q= ',F6.1,1x,'m^3/day')  
227       write(*,91)R 
228  91   Format(1x,'Radius',F5.1,1x,'m')     
229 
 230 cccccccccccccccccccccccccccccccccccccccccccccccccc 
231 c     write headings 
232       write(*,100) 
233  100  Format(/,16x,'Time',9x,'Drawdown',13x,'u') 
234       if((timeunits.eq.'M').or.(timeunits.eq.'m')) goto 110 
235       if((timeunits.eq.'D').or.(timeunits.eq.'d')) goto 105 
236  105  write(*,107) 
237  107  Format(16x,'(Days)',7x,'(Meters)') 
238       goto 112 
239  110  write(*,111) 
240  111  Format(16x,'(Min)',7x,'(Meters)') 
241  112  write(*,113) 
242  113  Format(16x,'______',8x,'______',13x,'______') 
243 
 244 cccccccccccccccccccccccccccccccccccccccccccccccccc 







246       Do 115 Jrow=1,NDS 
247       if((timeunits.eq.'M').or.(timeunits.eq.'m')) goto 117 
248       goto 115  
249  117  data(Jrow,2)=data(Jrow,2)*1440 
250  115  continue 
251 cccccccccccccccccccccccccccccccccccccccccccccccc 
252 c     Print time, drawdown and u values       
253       Do 120 Jrow=1,NDS 
254       if(data(Jrow,2).eq.0.0) goto 120  
255       write(*,119)data(Jrow,2),data(Jrow,1),data(Jrow,7) 
256  119  Format(11x,(F10.2),7x,(F8.2),13x,(F6.5)) 
257  120  continue  
258 ccccccccccccccccccccccccccccccccccccccccccccccc 
259 c     write Trans and st to output 
260       write(*,125)Trans 
261  125  Format(//,1x,'Transmissivity= ',F9.2,'m^2/day') 
262       write(*,126)St 
263  126  Format(1x,'Storativity= ',F9.7) 
264 cccccccccccccccccccccccccccccccccccccccccccccc 
265 c     Close input file     
266       Close(5)  
267       Close(6) 
268       stop 










Input Files for h11.f Regression Analysis Program 
 
 
Input File h11input.f  (example) 
 
The first and second column inputs are drawdown and time, respectively.  The remaining 
columns are initial default values of zero for data rows 3-7 for calculations in the 
program. 
The exact format of the data is shown below. The input on the following pages includes 
the time, t, in days shown at the left and drawdowns, s, in meters for identified layers to 
the right. 
 
      s       t   
   8.01    00.129  000.0000 000.0000 000.0000 000.0000 000.0000 
   8.21    00.165  000.0000 000.0000 000.0000 000.0000 000.0000 
   8.40    00.208  000.0000 000.0000 000.0000 000.0000 000.0000 
   8.58    00.260  000.0000 000.0000 000.0000 000.0000 000.0000 
   8.75    00.322  000.0000 000.0000 000.0000 000.0000 000.0000 
   8.91    00.396  000.0000 000.0000 000.0000 000.0000 000.0000 
   9.08    00.485  000.0000 000.0000 000.0000 000.0000 000.0000 
   9.23    00.592  000.0000 000.0000 000.0000 000.0000 000.0000 
   9.39    00.720  000.0000 000.0000 000.0000 000.0000 000.0000 
   9.54    00.874  000.0000 000.0000 000.0000 000.0000 000.0000 
   9.68    01.059  000.0000 000.0000 000.0000 000.0000 000.0000 
   9.83    01.281  000.0000 000.0000 000.0000 000.0000 000.0000 
   9.97    01.547  000.0000 000.0000 000.0000 000.0000 000.0000 
10.11     01.867  000.0000 000.0000 000.0000 000.0000 000.0000 
 10.26    02.250  000.0000 000.0000 000.0000 000.0000 000.0000 
 10.39    02.710  000.0000 000.0000 000.0000 000.0000 000.0000 
 10.53    03.262  000.0000 000.0000 000.0000 000.0000 000.0000 
 10.67    03.925  000.0000 000.0000 000.0000 000.0000 000.0000 
 10.80    04.720  000.0000 000.0000 000.0000 000.0000 000.0000 
 10.94    05.674  000.0000 000.0000 000.0000 000.0000 000.0000 
 11.07    06.819  000.0000 000.0000 000.0000 000.0000 000.0000 
 11.21    08.192  000.0000 000.0000 000.0000 000.0000 000.0000 
 11.34    09.841  000.0000 000.0000 000.0000 000.0000 000.0000 











Fully Screened  Isotropic 
 Radius 12.672 Radius 25.344 Radius 50.688 
 Layer 14-19 Layer 6-9 Layer 10 Layer 11 Layer 12-19 Layer 6-19 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 3.05 2.12 2.12 2.13 2.13 1.23 
0.165 3.18 2.26 2.25 2.25 2.25 1.35 
0.208 3.31 2.39 2.39 2.39 2.38 1.48 
0.26 3.45 2.52 2.52 2.52 2.52 1.6 
0.322 3.58 2.65 2.65 2.65 2.65 1.73 
0.396 3.72 2.78 2.78 2.78 2.78 1.86 
0.485 3.85 2.91 2.91 2.91 2.91 1.98 
0.592 3.98 3.04 3.04 3.04 3.04 2.11 
0.72 4.11 3.17 3.17 3.17 3.17 2.24 
0.874 4.24 3.3 3.3 3.3 3.3 2.36 
1.059 4.36 3.42 3.42 3.42 3.42 2.49 
1.281 4.49 3.55 3.55 3.55 3.55 2.61 
1.547 4.61 3.67 3.67 3.67 3.67 2.74 
1.867 4.74 3.8 3.8 3.8 3.8 2.86 
2.25 4.86 3.92 3.92 3.92 3.92 2.98 
2.71 4.99 4.05 4.05 4.05 4.05 3.11 
3.262 5.11 4.17 4.17 4.17 4.17 3.23 
3.925 5.23 4.29 4.29 4.29 4.29 3.35 
4.72 5.36 4.42 4.42 4.42 4.42 3.48 
5.674 5.48 4.54 4.54 4.54 4.54 3.6 
6.819 5.6 4.66 4.66 4.66 4.66 3.72 
8.192 5.73 4.79 4.79 4.79 4.79 3.85 
9.841 5.85 4.91 4.91 4.91 4.91 3.97 
11.819 5.97 5.03 5.03 5.03 5.03 4.09 
 
 
Fully Screened  Isotropic 
Radius 3.168 Radius 6.336 Radius 12.672 








s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
s (m) s (m) 
0.129 4.93 4.93 4.93 4.93 3.99 3.99 3.99 3.99 3.05 3.05 
0.165 5.07 5.06 5.06 5.05 4.13 4.12 4.12 4.11 3.19 3.18 
0.208 5.2 5.2 5.19 5.19 4.26 4.26 4.25 4.25 3.32 3.32 
0.26 5.33 5.33 5.33 5.33 4.39 4.39 4.39 4.39 3.45 3.45 
0.322 5.46 5.46 5.46 5.46 4.52 4.52 4.52 4.52 3.58 3.58 
0.396 5.6 5.6 5.6 5.6 4.66 4.66 4.66 4.66 3.72 3.72 
0.485 5.73 5.73 5.73 5.73 4.79 4.79 4.79 4.79 3.85 3.85 
0.592 5.86 5.86 5.86 5.86 4.92 4.92 4.92 4.92 3.98 3.98 
0.72 5.99 5.99 5.99 5.99 5.05 5.05 5.05 5.05 4.11 4.11 
0.874 6.12 6.12 6.12 6.12 5.18 5.18 5.18 5.18 4.24 4.24 
1.059 6.24 6.24 6.24 6.24 5.3 5.3 5.3 5.3 4.36 4.36 
1.281 6.37 6.37 6.37 6.37 5.43 5.43 5.43 5.43 4.49 4.49 
1.547 6.5 6.5 6.5 6.5 5.56 5.56 5.56 5.56 4.61 4.61 
1.867 6.62 6.62 6.62 6.62 5.68 5.68 5.68 5.68 4.74 4.74 
2.25 6.75 6.75 6.75 6.75 5.8 5.8 5.8 5.8 4.86 4.86 
2.71 6.87 6.87 6.87 6.87 5.93 5.93 5.93 5.93 4.99 4.99 
3.262 6.99 6.99 6.99 6.99 6.05 6.05 6.05 6.05 5.11 5.11 
3.925 7.12 7.12 7.12 7.12 6.17 6.17 6.17 6.18 5.23 5.23 
4.72 7.24 7.24 7.24 7.24 6.3 6.3 6.3 6.3 5.36 5.36 
5.674 7.36 7.36 7.36 7.36 6.42 6.42 6.42 6.42 5.48 5.48 
6.819 7.48 7.48 7.48 7.48 6.54 6.54 6.54 6.54 5.6 5.6 
8.192 7.61 7.61 7.61 7.61 6.67 6.67 6.67 6.67 5.73 5.73 
9.841 7.73 7.73 7.73 7.73 6.79 6.79 6.79 6.79 5.85 5.85 
11.81
9 











Partially Screened  Isotropic 
Radius 3.168 
 Layer 6 Layer 7 Layer 8 Layer 9 Layer 10 Layer 11 Layer 12 Layer 13 
Layer 14 Layer 
15 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 1.33 1.39 1.5 1.68 1.99 2.51 3.55 6.14 7.18 7.7 
0.165 1.49 1.55 1.66 1.84 2.15 2.67 3.71 6.3 7.34 7.86 
0.208 1.65 1.7 1.81 2 2.3 2.82 3.86 6.46 7.5 8.02 
0.26 1.79 1.85 1.96 2.14 2.45 2.97 4.01 6.6 7.64 8.16 
0.322 1.94 1.99 2.1 2.29 2.59 3.11 4.15 6.74 7.78 8.3 
0.396 2.08 2.13 2.24 2.42 2.73 3.25 4.29 6.88 7.92 8.44 
0.485 2.21 2.26 2.37 2.56 2.86 3.38 4.42 7.02 8.06 8.58 
0.592 2.34 2.39 2.5 2.69 3 3.51 4.55 7.15 8.19 8.71 
0.72 2.47 2.52 2.63 2.82 3.13 3.65 4.68 7.28 8.32 8.84 
0.874 2.6 2.65 2.76 2.95 3.26 3.77 4.81 7.41 8.45 8.97 
1.059 2.73 2.78 2.89 3.08 3.38 3.9 4.94 7.54 8.58 9.1 
1.281 2.86 2.91 3.02 3.21 3.51 4.03 5.07 7.66 8.7 9.22 
1.547 2.98 3.04 3.15 3.33 3.64 4.16 5.2 7.79 8.83 9.35 
1.867 3.11 3.16 3.27 3.46 3.76 4.28 5.32 7.92 8.95 9.48 
2.25 3.24 3.29 3.4 3.58 3.89 4.41 5.45 8.04 9.08 9.6 
2.71 3.36 3.41 3.52 3.71 4.01 4.53 5.57 8.17 9.2 9.73 
3.262 3.48 3.53 3.65 3.83 4.14 4.66 5.7 8.29 9.33 9.85 
3.925 3.61 3.66 3.77 3.96 4.26 4.78 5.82 8.41 9.45 9.97 
4.72 3.73 3.78 3.89 4.08 4.38 4.9 5.94 8.54 9.58 10.1 
5.674 3.85 3.9 4.01 4.2 4.51 5.02 6.06 8.66 9.71 10.22 
6.819 3.98 4.03 4.14 4.32 4.63 5.15 6.19 8.78 9.85 10.34 
8.192 4.1 4.15 4.26 4.45 4.75 5.27 6.31 8.9 9.99 10.46 
9.841 4.22 4.27 4.38 4.57 4.87 5.39 6.43 9.03 10.15 10.59 
11.819 4.34 4.4 4.51 4.69 5 5.52 6.56 9.15 10.32 10.71 
Partially Screened  Isotropic 
Radius 3.168 Radius 6.336 
 Layer 16 Layer 17 Layer 18 Layer 19 Layer 6 Layer 7 Layer 8 Layer 9 
Layer 10 Layer 
11 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 8.01 8.19 8.3 8.35 1.33 1.38 1.49 1.67 1.95 2.42 
0.165 8.17 8.36 8.47 8.52 1.49 1.54 1.65 1.83 2.12 2.59 
0.208 8.32 8.51 8.62 8.67 1.64 1.69 1.8 1.98 2.27 2.74 
0.26 8.47 8.65 8.76 8.82 1.79 1.84 1.95 2.13 2.41 2.88 
0.322 8.61 8.8 8.91 8.96 1.93 1.98 2.09 2.27 2.56 3.03 
0.396 8.75 8.93 9.04 9.1 2.07 2.12 2.23 2.41 2.7 3.16 
0.485 8.88 9.07 9.18 9.23 2.2 2.25 2.36 2.54 2.83 3.30 
0.592 9.01 9.2 9.31 9.36 2.33 2.38 2.49 2.67 2.96 3.43 
0.72 9.14 9.33 9.44 9.49 2.46 2.52 2.62 2.8 3.09 3.56 
0.874 9.27 9.46 9.57 9.62 2.59 2.64 2.75 2.93 3.22 3.69 
1.059 9.4 9.59 9.7 9.75 2.72 2.77 2.88 3.06 3.35 3.82 
1.281 9.53 9.72 9.83 9.88 2.85 2.9 3.01 3.19 3.48 3.95 
1.547 9.66 9.84 9.95 10 2.98 3.03 3.13 3.32 3.6 4.07 
1.867 9.78 9.97 10.08 10.13 3.1 3.15 3.26 3.44 3.73 4.20 
2.25 9.91 10.09 10.2 10.26 3.23 3.28 3.39 3.57 3.86 4.32 
2.71 10.03 10.22 10.33 10.38 3.35 3.4 3.51 3.69 3.98 4.45 
3.262 10.15 10.34 10.45 10.5 3.48 3.53 3.63 3.81 4.1 4.57 
3.925 10.28 10.46 10.57 10.63 3.6 3.65 3.76 3.94 4.23 4.70 
4.72 10.4 10.59 10.7 10.75 3.72 3.77 3.88 4.06 4.35 4.82 
5.674 10.52 10.71 10.82 10.87 3.84 3.89 4 4.18 4.47 4.94 
6.819 10.65 10.83 10.94 10.99 3.97 4.02 4.13 4.31 4.59 5.06 
8.192 10.77 10.96 11.07 11.12 4.09 4.14 4.25 4.43 4.72 5.19 
9.841 10.89 11.08 11.19 11.24 4.21 4.26 4.37 4.55 4.84 5.31 










Partially Screened  Isotropic 
Radius 6.336 Radius  12.672 
 Layer 12 Layer 13 Layer 14 Layer 15 Layer 16 Layer 17 Layer 18 Layer 19 Layer 6 Layer 7 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 3.23 8.35 1.33 1.38 6.14 6.32 6.43 6.48 1.3 1.35 
0.165 3.39 8.52 1.49 1.54 6.31 6.49 6.59 6.64 1.46 1.5 
0.208 3.54 8.67 1.64 1.69 6.46 6.64 6.75 6.8 1.61 1.66 
0.26 3.69 8.82 1.79 1.84 6.6 6.78 6.89 6.94 1.76 1.8 
0.322 3.83 8.96 1.93 1.98 6.74 6.93 7.03 7.08 1.9 1.95 
0.396 3.97 9.1 2.07 2.12 6.88 7.06 7.17 7.22 2.04 2.08 
0.485 4.11 9.23 2.2 2.25 7.02 7.2 7.31 7.36 2.17 2.22 
0.592 4.24 9.36 2.33 2.38 7.15 7.33 7.44 7.49 2.3 2.35 
0.72 4.37 9.49 2.46 2.52 7.28 7.46 7.57 7.62 2.43 2.48 
0.874 4.5 9.62 2.59 2.64 7.41 7.59 7.7 7.75 2.56 2.61 
1.059 4.63 9.75 2.72 2.77 7.54 7.72 7.83 7.87 2.69 2.74 
1.281 4.75 9.88 2.85 2.9 7.67 7.85 7.95 8 2.82 2.87 
1.547 4.88 10 2.98 3.03 7.79 7.97 8.08 8.13 2.95 2.99 
1.867 5.01 10.13 3.1 3.15 7.91 8.1 8.21 8.26 3.07 3.12 
2.25 5.13 10.26 3.23 3.28 8.04 8.22 8.33 8.38 3.2 3.24 
2.71 5.26 10.38 3.35 3.4 8.17 8.35 8.46 8.51 3.32 3.37 
3.262 5.38 10.5 3.48 3.53 8.29 8.47 8.58 8.63 3.44 3.49 
3.925 5.5 10.63 3.6 3.65 8.41 8.59 8.7 8.75 3.57 3.61 
4.72 5.63 10.75 3.72 3.77 8.54 8.72 8.82 8.88 3.69 3.74 
5.674 5.75 10.87 3.84 3.89 8.66 8.84 8.95 9 3.81 3.86 
6.819 5.87 10.99 3.97 4.02 8.78 8.96 9.07 9.12 3.94 3.98 
8.192 5.99 11.12 4.09 4.14 8.91 9.09 9.19 9.24 4.06 4.11 
9.841 6.12 11.24 4.21 4.26 9.03 9.21 9.32 9.37 4.18 4.23 
11.819 6.24 11.36 4.34 4.39 9.15 9.33 9.44 9.49 4.31 4.35 
Partially Screened  Isotropic 
Radius 12.672 
 Layer 8 Layer 9 Layer 10 Layer 11 Layer 12 Layer 13 Layer 14 Layer 15 Layer 16 Layer 17 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 1.44 1.6 1.84 2.19 2.67 3.26 3.74 4.09 4.33 4.49 
0.165 1.6 1.76 2 2.35 2.83 3.42 3.9 4.25 4.49 4.65 
0.208 1.75 1.91 2.15 2.5 2.98 3.57 4.06 4.4 4.64 4.80 
0.26 1.9 2.06 2.3 2.65 3.13 3.72 4.2 4.55 4.79 4.95 
0.322 2.04 2.2 2.44 2.79 3.27 3.86 4.34 4.69 4.93 5.09 
0.396 2.18 2.34 2.58 2.93 3.41 4 4.48 4.83 5.07 5.23 
0.485 2.32 2.47 2.71 3.06 3.54 4.13 4.62 4.96 5.2 5.36 
0.592 2.45 2.61 2.85 3.19 3.68 4.26 4.75 5.1 5.33 5.49 
0.72 2.58 2.74 2.98 3.32 3.81 4.4 4.88 5.23 5.47 5.62 
0.874 2.71 2.87 3.11 3.45 3.94 4.52 5.01 5.36 5.59 5.75 
1.059 2.84 2.99 3.23 3.58 4.06 4.65 5.14 5.48 5.72 5.88 
1.281 2.96 3.12 3.36 3.71 4.19 4.78 5.26 5.61 5.85 6.01 
1.547 3.09 3.25 3.49 3.84 4.32 4.91 5.39 5.74 5.98 6.14 
1.867 3.22 3.37 3.61 3.96 4.44 5.03 5.52 5.86 6.1 6.26 
2.25 3.34 3.5 3.74 4.09 4.57 5.16 5.64 5.99 6.23 6.39 
2.71 3.46 3.62 3.86 4.21 4.69 5.28 5.76 6.11 6.35 6.51 
3.262 3.59 3.75 3.99 4.33 4.82 5.41 5.89 6.24 6.48 6.63 
3.925 3.71 3.87 4.11 4.46 4.94 5.53 6.01 6.36 6.6 6.76 
4.72 3.83 3.99 4.23 4.58 5.06 5.65 6.13 6.48 6.72 6.88 
5.674 3.96 4.12 4.36 4.7 5.19 5.77 6.26 6.61 6.84 7.00 
6.819 4.08 4.24 4.48 4.83 5.31 5.9 6.38 6.73 6.97 7.13 
8.192 4.2 4.36 4.6 4.95 5.43 6.02 6.5 6.85 7.09 7.25 
9.841 4.33 4.49 4.73 5.07 5.56 6.14 6.63 6.97 7.21 7.37 












Partially Screened  Isotropic 
Radius 12.672 Radius 25.344 
 Layer 18 Layer 19 Layer 6 Layer 7 Layer 8 Layer 9 Layer 10 Layer 11 Layer 12 Layer 13 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 4.59 4.63 1.20 1.23 1.30 1.40 1.54 1.72 1.93 2.15 
0.165 4.75 4.80 1.35 1.38 1.45 1.56 1.70 1.87 2.08 2.31 
0.208 4.90 4.95 1.50 1.53 1.60 1.70 1.85 2.02 2.23 2.45 
0.26 5.05 5.09 1.65 1.68 1.75 1.85 1.99 2.17 2.38 2.60 
0.322 5.19 5.23 1.79 1.82 1.89 1.99 2.13 2.31 2.52 2.74 
0.396 5.33 5.37 1.92 1.96 2.02 2.13 2.27 2.45 2.65 2.88 
0.485 5.46 5.51 2.06 2.09 2.16 2.26 2.40 2.58 2.79 3.01 
0.592 5.59 5.64 2.19 2.22 2.29 2.39 2.53 2.71 2.92 3.14 
0.72 5.72 5.77 2.32 2.35 2.42 2.52 2.66 2.84 3.05 3.27 
0.874 5.85 5.90 2.45 2.48 2.55 2.65 2.79 2.97 3.18 3.40 
1.059 5.98 6.03 2.58 2.61 2.68 2.78 2.92 3.10 3.31 3.53 
1.281 6.11 6.15 2.70 2.74 2.80 2.91 3.05 3.23 3.43 3.66 
1.547 6.23 6.28 2.83 2.86 2.93 3.03 3.17 3.35 3.56 3.78 
1.867 6.36 6.41 2.96 2.99 3.06 3.16 3.30 3.48 3.69 3.91 
2.25 6.48 6.53 3.08 3.11 3.18 3.28 3.43 3.60 3.81 4.03 
2.71 6.61 6.65 3.21 3.24 3.31 3.41 3.55 3.73 3.94 4.16 
3.262 6.73 6.78 3.33 3.36 3.43 3.53 3.67 3.85 4.06 4.28 
3.925 6.86 6.90 3.45 3.49 3.55 3.66 3.80 3.97 4.18 4.41 
4.72 6.98 7.02 3.58 3.61 3.68 3.78 3.92 4.10 4.31 4.53 
5.674 7.10 7.15 3.70 3.73 3.80 3.90 4.04 4.22 4.43 4.65 
6.819 7.22 7.27 3.82 3.85 3.92 4.02 4.17 4.34 4.55 4.77 
8.192 7.35 7.39 3.94 3.98 4.04 4.15 4.29 4.47 4.67 4.90 
9.841 7.47 7.52 4.07 4.10 4.17 4.27 4.41 4.59 4.80 5.02 
11.819 7.59 7.64 4.19 4.22 4.29 4.39 4.53 4.71 4.92 5.14 
Partially Screened  Isotropic 
Radius 25.344 Radius 50.688 
 Layer 14 Layer 15 Layer 16 Layer 17 Layer 18 Layer 19 Layer 6 Layer 7 Layer 8 Layer 9 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 2.36 2.53 2.67 2.78 2.84 2.88 0.89 0.90 0.93 0.96 
0.165 2.51 2.69 2.83 2.94 3.00 3.04 1.03 1.05 1.07 1.10 
0.208 2.66 2.84 2.98 3.08 3.15 3.19 1.17 1.19 1.21 1.25 
0.26 2.81 2.99 3.13 3.23 3.30 3.33 1.31 1.32 1.35 1.38 
0.322 2.95 3.13 3.27 3.37 3.44 3.47 1.45 1.46 1.48 1.52 
0.396 3.09 3.26 3.40 3.51 3.57 3.61 1.58 1.59 1.62 1.65 
0.485 3.22 3.40 3.54 3.64 3.71 3.74 1.71 1.73 1.75 1.78 
0.592 3.35 3.53 3.67 3.77 3.84 3.87 1.84 1.85 1.88 1.91 
0.72 3.48 3.66 3.80 3.90 3.97 4.00 1.97 1.98 2.01 2.04 
0.874 3.61 3.79 3.93 4.03 4.10 4.13 2.10 2.11 2.13 2.17 
1.059 3.74 3.92 4.06 4.16 4.23 4.26 2.22 2.24 2.26 2.30 
1.281 3.87 4.04 4.18 4.29 4.35 4.39 2.35 2.36 2.39 2.42 
1.547 3.99 4.17 4.31 4.41 4.48 4.51 2.48 2.49 2.51 2.55 
1.867 4.12 4.30 4.44 4.54 4.61 4.64 2.60 2.61 2.64 2.67 
2.25 4.24 4.42 4.56 4.66 4.73 4.76 2.73 2.74 2.76 2.80 
2.71 4.37 4.54 4.68 4.79 4.86 4.89 2.85 2.86 2.89 2.92 
3.262 4.49 4.67 4.81 4.91 4.98 5.01 2.97 2.98 3.01 3.04 
3.925 4.61 4.79 4.93 5.04 5.10 5.14 3.10 3.11 3.13 3.17 
4.72 4.74 4.91 5.06 5.16 5.23 5.26 3.22 3.23 3.26 3.29 
5.674 4.86 5.04 5.18 5.28 5.35 5.38 3.34 3.35 3.38 3.41 
6.819 4.98 5.16 5.30 5.40 5.47 5.50 3.47 3.48 3.50 3.54 
8.192 5.11 5.28 5.42 5.53 5.59 5.63 3.59 3.60 3.62 3.66 
9.841 5.23 5.41 5.55 5.65 5.72 5.75 3.71 3.72 3.75 3.78 











Partially Screened  Isotropic 
Radius 50.688 
 Layer 10 Layer 11 Layer 12 Layer 13 Layer 14 Layer 15 Layer 16 Layer 17 Layer 18 Layer 19 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 1.54 1.72 1.93 2.15 2.36 2.53 2.67 2.78 2.84 2.88 
0.165 1.70 1.87 2.08 2.31 2.51 2.69 2.83 2.94 3.00 3.04 
0.208 1.85 2.02 2.23 2.45 2.66 2.84 2.98 3.08 3.15 3.19 
0.26 1.99 2.17 2.38 2.60 2.81 2.99 3.13 3.23 3.30 3.33 
0.322 2.13 2.31 2.52 2.74 2.95 3.13 3.27 3.37 3.44 3.47 
0.396 2.27 2.45 2.65 2.88 3.09 3.26 3.40 3.51 3.57 3.61 
0.485 2.40 2.58 2.79 3.01 3.22 3.40 3.54 3.64 3.71 3.74 
0.592 2.53 2.71 2.92 3.14 3.35 3.53 3.67 3.77 3.84 3.87 
0.72 2.66 2.84 3.05 3.27 3.48 3.66 3.80 3.90 3.97 4.00 
0.874 2.79 2.97 3.18 3.40 3.61 3.79 3.93 4.03 4.10 4.13 
1.059 2.92 3.10 3.31 3.53 3.74 3.92 4.06 4.16 4.23 4.26 
1.281 3.05 3.23 3.43 3.66 3.87 4.04 4.18 4.29 4.35 4.39 
1.547 3.17 3.35 3.56 3.78 3.99 4.17 4.31 4.41 4.48 4.51 
1.867 3.30 3.48 3.69 3.91 4.12 4.30 4.44 4.54 4.61 4.64 
2.25 3.43 3.60 3.81 4.03 4.24 4.42 4.56 4.66 4.73 4.76 
2.71 3.55 3.73 3.94 4.16 4.37 4.54 4.68 4.79 4.86 4.89 
3.262 3.67 3.85 4.06 4.28 4.49 4.67 4.81 4.91 4.98 5.01 
3.925 3.80 3.97 4.18 4.41 4.61 4.79 4.93 5.04 5.10 5.14 
4.72 3.92 4.10 4.31 4.53 4.74 4.91 5.06 5.16 5.23 5.26 
5.674 4.04 4.22 4.43 4.65 4.86 5.04 5.18 5.28 5.35 5.38 
6.819 4.17 4.34 4.55 4.77 4.98 5.16 5.30 5.40 5.47 5.50 
8.192 4.29 4.47 4.67 4.90 5.11 5.28 5.42 5.53 5.59 5.63 
9.841 4.41 4.59 4.80 5.02 5.23 5.41 5.55 5.65 5.72 5.75 
11.819 4.53 4.71 4.92 5.14 5.35 5.53 5.67 5.77 5.84 5.87 
Partially Screened  with Low K Layer in Row 10 
Radius 3.168 
 Layer 6 Layer 7 Layer 8 Layer 9 Layer 10 Layer 11 Layer 12 Layer 13 Layer 14 Layer 15 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 0.03 0.03 0.03 0.03 0.04 4.03 4.76 7.14 8.03 8.45 
0.165 0.03 0.04 0.04 0.04 0.04 4.27 5.00 7.38 8.28 8.69 
0.208 0.04 0.04 0.05 0.05 0.05 4.50 5.23 7.62 8.51 8.92 
0.26 0.05 0.06 0.06 0.06 0.07 4.73 5.46 7.84 8.73 9.15 
0.322 0.07 0.07 0.07 0.07 0.08 4.94 5.67 8.05 8.95 9.36 
0.396 0.08 0.08 0.09 0.09 0.10 5.15 5.88 8.26 9.16 9.57 
0.485 0.10 0.10 0.10 0.11 0.11 5.35 6.08 8.46 9.36 9.77 
0.592 0.12 0.12 0.13 0.13 0.14 5.55 6.27 8.66 9.55 9.97 
0.72 0.15 0.15 0.15 0.15 0.16 5.74 6.47 8.85 9.75 10.16 
0.874 0.18 0.18 0.18 0.18 0.19 5.93 6.65 9.04 9.93 10.35 
1.059 0.21 0.21 0.22 0.22 0.22 6.11 6.84 9.22 10.12 10.53 
1.281 0.25 0.25 0.26 0.26 0.27 6.29 7.02 9.40 10.30 10.71 
1.547 0.30 0.30 0.30 0.31 0.31 6.46 7.19 9.58 10.47 10.89 
1.867 0.35 0.35 0.36 0.36 0.37 6.63 7.36 9.75 10.64 11.06 
2.25 0.42 0.42 0.42 0.43 0.43 6.80 7.53 9.92 10.81 11.22 
2.71 0.49 0.49 0.49 0.50 0.51 6.96 7.69 10.08 10.97 11.39 
3.262 0.57 0.58 0.58 0.58 0.59 7.12 7.85 10.23 11.13 11.54 
3.925 0.67 0.67 0.67 0.67 0.68 7.27 8.00 10.39 11.28 11.69 
4.72 0.77 0.77 0.77 0.78 0.78 7.42 8.15 10.53 11.43 11.84 
5.674 0.88 0.88 0.88 0.89 0.89 7.56 8.29 10.68 11.57 11.99 
6.819 0.99 0.99 1.00 1.00 1.01 7.70 8.43 10.82 11.71 12.13 
8.192 1.12 1.12 1.12 1.12 1.13 7.84 8.57 10.96 11.85 12.27 
9.841 1.25 1.25 1.25 1.25 1.26 7.98 8.71 11.10 11.99 12.41 












Partially Screened  with Low K Layer in Row 10 
Radius 3.168 Radius 6.336 
 Layer 16 Layer 17 Layer 18 Layer 19 Layer  6 Layer 7 Layer 8 Layer 9 Layer 10 Layer 11 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 8.67 8.81 8.89 8.92 0.03 0.03 0.03 0.03 0.03 3.91 
0.165 8.92 9.05 9.13 9.17 0.03 0.04 0.04 0.04 0.04 4.16 
0.208 9.15 9.29 9.36 9.40 0.04 0.04 0.05 0.05 0.05 4.39 
0.26 9.38 9.51 9.59 9.62 0.05 0.06 0.06 0.06 0.07 4.61 
0.322 9.59 9.73 9.80 9.84 0.07 0.07 0.07 0.07 0.08 4.83 
0.396 9.80 9.93 10.01 10.05 0.08 0.08 0.09 0.09 0.10 5.03 
0.485 10.00 10.14 10.21 10.25 0.10 0.10 0.10 0.11 0.11 5.24 
0.592 10.20 10.33 10.41 10.45 0.12 0.12 0.13 0.13 0.13 5.43 
0.72 10.39 10.52 10.60 10.64 0.15 0.15 0.15 0.15 0.16 5.62 
0.874 10.58 10.71 10.79 10.83 0.18 0.18 0.18 0.18 0.19 5.81 
1.059 10.76 10.90 10.97 11.01 0.21 0.21 0.22 0.22 0.22 5.99 
1.281 10.94 11.08 11.15 11.19 0.25 0.25 0.26 0.26 0.27 6.17 
1.547 11.12 11.25 11.33 11.36 0.30 0.30 0.30 0.31 0.31 6.35 
1.867 11.29 11.42 11.50 11.54 0.35 0.35 0.36 0.36 0.37 6.52 
2.25 11.45 11.59 11.67 11.70 0.42 0.42 0.42 0.43 0.43 6.69 
2.71 11.62 11.75 11.83 11.86 0.49 0.49 0.49 0.50 0.51 6.85 
3.262 11.77 11.91 11.98 12.02 0.57 0.58 0.58 0.58 0.59 7.00 
3.925 11.92 12.06 12.14 12.17 0.67 0.67 0.67 0.67 0.68 7.16 
4.72 12.07 12.21 12.29 12.32 0.77 0.77 0.77 0.78 0.78 7.30 
5.674 12.22 12.35 12.43 12.47 0.88 0.88 0.88 0.89 0.89 7.45 
6.819 12.36 12.49 12.57 12.61 0.99 0.99 1.00 1.00 1.01 7.59 
8.192 12.50 12.63 12.71 12.75 1.12 1.12 1.12 1.12 1.13 7.73 
9.841 12.63 12.77 12.85 12.88 1.25 1.25 1.25 1.25 1.26 7.86 
11.819 12.77 12.90 12.98 13.02 1.38 1.38 1.38 1.39 1.39 8.00 
Partially Screened  with Low K Layer in Row 10 
Radius 6.336 Radius 12.672 
 Layer 12 Layer 13 Layer 14 Layer 15 Layer 16 Layer 17 Layer 18 Layer 19 Layer 6 Layer 7 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 4.43 5.57 6.23 6.59 6.81 6.94 7.01 7.05 0.03 0.03 
0.165 4.67 5.81 6.47 6.84 7.05 7.18 7.26 7.29 0.03 0.03 
0.208 4.90 6.04 6.71 7.07 7.29 7.41 7.49 7.52 0.04 0.04 
0.26 5.12 6.27 6.93 7.30 7.51 7.64 7.71 7.75 0.05 0.06 
0.322 5.34 6.48 7.14 7.51 7.72 7.85 7.93 7.96 0.07 0.07 
0.396 5.55 6.69 7.35 7.72 7.93 8.06 8.14 8.17 0.08 0.08 
0.485 5.75 6.89 7.55 7.92 8.13 8.26 8.34 8.37 0.10 0.10 
0.592 5.94 7.09 7.75 8.12 8.33 8.46 8.53 8.57 0.12 0.12 
0.72 6.13 7.28 7.94 8.31 8.52 8.65 8.73 8.76 0.15 0.15 
0.874 6.32 7.46 8.13 8.50 8.71 8.84 8.91 8.95 0.18 0.18 
1.059 6.50 7.65 8.31 8.68 8.89 9.02 9.10 9.13 0.21 0.21 
1.281 6.68 7.83 8.49 8.86 9.07 9.20 9.28 9.31 0.25 0.25 
1.547 6.86 8.00 8.67 9.03 9.25 9.38 9.45 9.49 0.30 0.30 
1.867 7.03 8.18 8.84 9.21 9.42 9.55 9.63 9.66 0.35 0.36 
2.25 7.20 8.34 9.01 9.37 9.59 9.72 9.79 9.83 0.42 0.42 
2.71 7.36 8.50 9.17 9.53 9.75 9.88 9.95 9.99 0.49 0.49 
3.262 7.51 8.66 9.32 9.69 9.90 10.03 10.11 10.14 0.58 0.58 
3.925 7.67 8.81 9.48 9.84 10.06 10.19 10.26 10.30 0.67 0.67 
4.72 7.81 8.96 9.62 9.99 10.20 10.33 10.41 10.44 0.77 0.77 
5.674 7.96 9.10 9.77 10.13 10.35 10.48 10.55 10.59 0.88 0.88 
6.819 8.10 9.25 9.91 10.28 10.49 10.62 10.70 10.73 0.99 1.00 
8.192 8.24 9.38 10.05 10.42 10.63 10.76 10.84 10.87 1.12 1.12 
9.841 8.38 9.52 10.19 10.55 10.77 10.90 10.97 11.01 1.25 1.25 










Partially Screened  with Low K Layer in Row 10 
Radius 12.672 
 Layer 8 Layer 9 Layer 10 Layer 11 Layer 12 Layer 13 Layer 14 Layer 15 Layer 16 Layer 17 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 0.03 0.03 0.03 3.57 3.81 4.22 4.57 4.82 4.98 5.09 
0.165 0.04 0.04 0.04 3.81 4.05 4.46 4.81 5.06 5.23 5.34 
0.208 0.05 0.05 0.05 4.05 4.28 4.69 5.04 5.29 5.46 5.57 
0.26 0.06 0.06 0.06 4.27 4.50 4.91 5.26 5.51 5.68 5.79 
0.322 0.07 0.07 0.08 4.48 4.72 5.13 5.48 5.73 5.90 6.01 
0.396 0.09 0.09 0.09 4.69 4.92 5.33 5.68 5.93 6.10 6.21 
0.485 0.10 0.11 0.11 4.89 5.13 5.53 5.89 6.14 6.31 6.42 
0.592 0.13 0.13 0.13 5.09 5.32 5.73 6.08 6.33 6.50 6.61 
0.72 0.15 0.15 0.16 5.28 5.51 5.92 6.27 6.52 6.69 6.80 
0.874 0.18 0.18 0.19 5.46 5.70 6.11 6.46 6.71 6.88 6.99 
1.059 0.22 0.22 0.22 5.65 5.88 6.29 6.64 6.89 7.06 7.17 
1.281 0.26 0.26 0.27 5.83 6.06 6.47 6.82 7.07 7.24 7.35 
1.547 0.30 0.31 0.31 6.00 6.24 6.65 7.00 7.25 7.42 7.53 
1.867 0.36 0.36 0.37 6.17 6.41 6.82 7.17 7.42 7.59 7.70 
2.25 0.42 0.43 0.43 6.34 6.58 6.99 7.34 7.59 7.76 7.87 
2.71 0.50 0.50 0.51 6.50 6.74 7.15 7.50 7.75 7.92 8.03 
3.262 0.58 0.58 0.59 6.66 6.89 7.30 7.65 7.91 8.08 8.19 
3.925 0.67 0.68 0.68 6.81 7.04 7.46 7.81 8.06 8.23 8.34 
4.72 0.77 0.78 0.78 6.96 7.19 7.60 7.95 8.21 8.38 8.49 
5.674 0.88 0.89 0.89 7.10 7.34 7.75 8.10 8.35 8.52 8.63 
6.819 1.00 1.00 1.01 7.24 7.48 7.89 8.24 8.49 8.66 8.77 
8.192 1.12 1.12 1.13 7.38 7.62 8.03 8.38 8.63 8.80 8.91 
9.841 1.25 1.25 1.26 7.52 7.75 8.17 8.52 8.77 8.94 9.05 
11.819 1.38 1.39 1.39 7.65 7.89 8.30 8.65 8.90 9.07 9.18 
Partially Screened  with Low K Layer in Row 10 
Radius 12.672 Radius 25.344 
 Layer 18 Layer 19 Layer 6 Layer 7 Layer 8 Layer 9 Layer 10 Layer 11 Layer 12 Layer 13 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 5.16 5.19 0.03 0.03 0.03 0.03 0.03 2.82 2.88 2.99 
0.165 5.40 5.43 0.03 0.03 0.04 0.04 0.04 3.06 3.12 3.22 
0.208 5.63 5.67 0.04 0.04 0.04 0.05 0.05 3.29 3.35 3.45 
0.26 5.86 5.89 0.05 0.05 0.06 0.06 0.06 3.51 3.57 3.67 
0.322 6.07 6.10 0.07 0.07 0.07 0.07 0.08 3.72 3.78 3.88 
0.396 6.28 6.31 0.08 0.08 0.09 0.09 0.09 3.93 3.99 4.09 
0.485 6.48 6.51 0.10 0.10 0.10 0.11 0.11 4.13 4.19 4.29 
0.592 6.68 6.71 0.12 0.12 0.13 0.13 0.13 4.32 4.38 4.49 
0.72 6.87 6.90 0.15 0.15 0.15 0.15 0.16 4.51 4.57 4.68 
0.874 7.06 7.09 0.18 0.18 0.18 0.18 0.19 4.70 4.76 4.86 
1.059 7.24 7.27 0.21 0.21 0.22 0.22 0.22 4.88 4.94 5.05 
1.281 7.42 7.45 0.25 0.25 0.26 0.26 0.27 5.06 5.12 5.22 
1.547 7.60 7.63 0.30 0.30 0.30 0.31 0.31 5.24 5.30 5.40 
1.867 7.77 7.80 0.36 0.36 0.36 0.36 0.37 5.41 5.47 5.57 
2.25 7.93 7.97 0.42 0.42 0.42 0.43 0.43 5.57 5.63 5.74 
2.71 8.10 8.13 0.49 0.49 0.50 0.50 0.51 5.73 5.80 5.90 
3.262 8.25 8.28 0.58 0.58 0.58 0.58 0.59 5.89 5.95 6.05 
3.925 8.40 8.44 0.67 0.67 0.67 0.68 0.68 6.04 6.10 6.21 
4.72 8.55 8.58 0.77 0.77 0.77 0.78 0.78 6.19 6.25 6.35 
5.674 8.70 8.73 0.88 0.88 0.88 0.89 0.89 6.33 6.40 6.50 
6.819 8.84 8.87 0.99 1.00 1.00 1.00 1.01 6.48 6.54 6.64 
8.192 8.98 9.01 1.12 1.12 1.12 1.12 1.13 6.62 6.68 6.78 
9.841 9.11 9.15 1.24 1.25 1.25 1.25 1.26 6.75 6.81 6.92 












Partially Screened  with Low K Layer in Row 10 
Radius 25.344 Radius 50.688 
 Layer 14 Layer 15 Layer 16 Layer 17 Layer 18 Layer 19 Layer 6 Layer 7 Layer 8 Layer 9 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 3.10 3.20 3.28 3.34 3.38 3.40 0.02 0.02 0.02 0.02 
0.165 3.33 3.44 3.52 3.58 3.62 3.64 0.03 0.03 0.03 0.03 
0.208 3.56 3.66 3.75 3.81 3.85 3.87 0.04 0.04 0.04 0.04 
0.26 3.78 3.89 3.97 4.03 4.07 4.09 0.05 0.05 0.05 0.05 
0.322 4.00 4.10 4.18 4.24 4.28 4.30 0.06 0.06 0.06 0.07 
0.396 4.20 4.30 4.39 4.45 4.49 4.51 0.08 0.08 0.08 0.08 
0.485 4.40 4.50 4.59 4.65 4.69 4.71 0.10 0.10 0.10 0.10 
0.592 4.60 4.70 4.78 4.85 4.89 4.91 0.12 0.12 0.12 0.12 
0.72 4.79 4.89 4.97 5.04 5.08 5.10 0.14 0.14 0.15 0.15 
0.874 4.98 5.08 5.16 5.22 5.27 5.29 0.17 0.17 0.18 0.18 
1.059 5.16 5.26 5.34 5.41 5.45 5.47 0.21 0.21 0.21 0.21 
1.281 5.34 5.44 5.52 5.59 5.63 5.65 0.25 0.25 0.25 0.26 
1.547 5.51 5.62 5.70 5.76 5.80 5.82 0.30 0.30 0.30 0.30 
1.867 5.68 5.79 5.87 5.93 5.97 6.00 0.35 0.35 0.35 0.36 
2.25 5.85 5.95 6.04 6.10 6.14 6.16 0.42 0.42 0.42 0.42 
2.71 6.01 6.11 6.20 6.26 6.30 6.32 0.49 0.49 0.49 0.50 
3.262 6.17 6.27 6.35 6.42 6.46 6.48 0.57 0.57 0.58 0.58 
3.925 6.32 6.42 6.51 6.57 6.61 6.63 0.66 0.67 0.67 0.67 
4.72 6.47 6.57 6.65 6.72 6.76 6.78 0.77 0.77 0.77 0.77 
5.674 6.61 6.72 6.80 6.86 6.90 6.92 0.87 0.88 0.88 0.88 
6.819 6.75 6.86 6.94 7.00 7.05 7.07 0.99 0.99 0.99 1.00 
8.192 6.89 7.00 7.08 7.14 7.19 7.21 1.11 1.11 1.11 1.12 
9.841 7.03 7.13 7.22 7.28 7.32 7.34 1.24 1.24 1.24 1.24 
11.819 7.16 7.27 7.35 7.41 7.45 7.47 1.37 1.37 1.37 1.38 
Partially Screened  with Low K Layer in Row 10 
Radius 50.688 
 Layer 10 Layer 11 Layer 12 Layer 13 Layer 14 Layer 15 Layer 16 Layer 17 Layer 18 Layer 19 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 0.03 1.72 1.72 1.74 1.76 1.78 1.79 1.81 1.82 1.82 
0.165 0.03 1.94 1.94 1.96 1.98 2.00 2.02 2.03 2.04 2.05 
0.208 0.04 2.15 2.16 2.17 2.19 2.21 2.23 2.24 2.25 2.26 
0.26 0.05 2.36 2.37 2.38 2.40 2.42 2.44 2.46 2.47 2.47 
0.322 0.07 2.56 2.57 2.59 2.61 2.63 2.65 2.66 2.67 2.68 
0.396 0.08 2.76 2.77 2.79 2.81 2.83 2.85 2.86 2.87 2.88 
0.485 0.10 2.96 2.97 2.98 3.00 3.02 3.04 3.06 3.07 3.07 
0.592 0.13 3.15 3.16 3.18 3.20 3.22 3.23 3.25 3.26 3.26 
0.72 0.15 3.34 3.35 3.36 3.38 3.40 3.42 3.44 3.45 3.45 
0.874 0.18 3.52 3.53 3.55 3.57 3.59 3.61 3.62 3.63 3.64 
1.059 0.22 3.70 3.71 3.73 3.75 3.77 3.79 3.80 3.81 3.82 
1.281 0.26 3.88 3.89 3.91 3.93 3.95 3.97 3.98 3.99 4.00 
1.547 0.31 4.05 4.07 4.08 4.10 4.12 4.14 4.16 4.17 4.17 
1.867 0.36 4.22 4.23 4.25 4.27 4.29 4.31 4.33 4.34 4.34 
2.25 0.43 4.39 4.40 4.42 4.44 4.46 4.47 4.49 4.50 4.51 
2.71 0.50 4.55 4.56 4.58 4.60 4.62 4.63 4.65 4.66 4.67 
3.262 0.58 4.70 4.71 4.73 4.75 4.77 4.79 4.81 4.82 4.82 
3.925 0.67 4.86 4.87 4.88 4.90 4.92 4.94 4.96 4.97 4.98 
4.72 0.78 5.00 5.02 5.03 5.05 5.07 5.09 5.11 5.12 5.12 
5.674 0.88 5.15 5.16 5.18 5.20 5.22 5.24 5.25 5.26 5.27 
6.819 1.00 5.29 5.30 5.32 5.34 5.36 5.38 5.39 5.40 5.41 
8.192 1.12 5.43 5.44 5.46 5.48 5.50 5.52 5.53 5.54 5.55 
9.841 1.25 5.57 5.58 5.59 5.61 5.63 5.65 5.67 5.68 5.68 










Partially Screened  with Low K Layer in Row 8 and 10 Partially Screened with Gap in Low K Layer 10 
 Radius 25.344 Radius 3.168 
 Layer 7 Layer 9 Layer 11 Layer 17 Layer 6 Layer 7 Layer 8 Layer 9 Layer 10 Layer 11 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129  0.01 0.89 1.42 1.01 1.03 1.06 1.09 1.09 3.25 
0.165  0.01 1.40 1.94 1.16 1.18 1.21 1.24 1.24 3.42 
0.208  0.03 1.74 2.26 1.30 1.32 1.35 1.38 1.38 3.58 
0.26  0.04 2.03 2.55 1.44 1.46 1.49 1.52 1.52 3.74 
0.322 0.01 0.05 2.31 2.82 1.57 1.60 1.63 1.66 1.66 3.89 
0.396 0.01 0.07 2.58 3.09 1.71 1.73 1.77 1.80 1.80 4.05 
0.485 0.02 0.10 2.82 3.34 1.84 1.86 1.90 1.93 1.93 4.19 
0.592 0.03 0.13 3.06 3.58 1.97 2.00 2.03 2.06 2.07 4.33 
0.72 0.03 0.16 3.29 3.81 2.11 2.13 2.16 2.19 2.20 4.48 
0.874 0.05 0.19 3.51 4.03 2.24 2.26 2.29 2.33 2.33 4.62 
1.059 0.06 0.24 3.72 4.24 2.36 2.39 2.42 2.46 2.46 4.75 
1.281 0.09 0.29 3.93 4.45 2.49 2.52 2.55 2.58 2.59 4.89 
1.547 0.11 0.34 4.13 4.65 2.62 2.65 2.68 2.71 2.72 5.03 
1.867 0.15 0.40 4.33 4.85 2.75 2.78 2.81 2.84 2.85 5.16 
2.25 0.19 0.47 4.52 5.04 2.88 2.91 2.94 2.98 2.98 5.30 
2.71 0.24 0.54 4.71 5.23 3.01 3.04 3.07 3.11 3.11 5.43 
3.262 0.30 0.62 4.89 5.42 3.14 3.17 3.20 3.24 3.24 5.57 
3.925 0.38 0.71 5.08 5.60 3.28 3.30 3.34 3.37 3.37 5.70 
4.72 0.46 0.80 5.25 5.78 3.41 3.43 3.47 3.50 3.50 5.83 
5.674 0.56 0.91 5.43 5.96 3.54 3.56 3.60 3.63 3.63 5.97 
6.819 0.68 1.01 5.60 6.13 3.67 3.69 3.73 3.77 3.77 6.10 
8.192 0.80 1.12 5.77 6.30 3.80 3.83 3.87 3.90 3.90 6.23 
9.841 0.93 1.23 5.94 6.47 3.94 3.96 4.00 4.03 4.03 6.36 
11.819 1.07 1.35 6.10 6.63 4.07 4.09 4.13 4.16 4.17 6.50 
Partially Screened with Gap in Low K Layer 10 
 Radius 3.168 Radius 6.336 
 Layer 12 Layer 13 Layer 14 Layer 15 Layer 16 Layer 17 Layer 18 Layerc19 Layer 6 Layer 7 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 4.02 6.49 7.46 7.94 8.22 8.39 8.50 8.55 1.01 1.03 
0.165 4.20 6.66 7.64 8.12 8.40 8.58 8.68 8.73 1.15 1.18 
0.208 4.36 6.83 7.80 8.29 8.57 8.75 8.86 8.90 1.30 1.32 
0.26 4.52 6.99 7.97 8.45 8.74 8.92 9.02 9.07 1.44 1.46 
0.322 4.68 7.15 8.13 8.61 8.90 9.08 9.18 9.23 1.57 1.59 
0.396 4.83 7.30 8.28 8.77 9.06 9.23 9.34 9.39 1.71 1.73 
0.485 4.98 7.45 8.43 8.92 9.21 9.39 9.49 9.54 1.84 1.86 
0.592 5.12 7.59 8.57 9.06 9.35 9.53 9.64 9.69 1.97 1.99 
0.72 5.26 7.74 8.72 9.21 9.50 9.68 9.79 9.84 2.10 2.13 
0.874 5.40 7.88 8.86 9.35 9.64 9.82 9.93 9.98 2.23 2.26 
1.059 5.54 8.02 9.00 9.49 9.78 9.96 10.07 10.12 2.36 2.38 
1.281 5.68 8.15 9.14 9.63 9.92 10.10 10.21 10.26 2.49 2.51 
1.547 5.82 8.29 9.28 9.77 10.06 10.24 10.35 10.40 2.62 2.64 
1.867 5.95 8.43 9.41 9.91 10.20 10.38 10.49 10.54 2.75 2.77 
2.25 6.09 8.56 9.55 10.04 10.34 10.52 10.63 10.68 2.88 2.90 
2.71 6.22 8.70 9.69 10.18 10.47 10.66 10.76 10.81 3.01 3.03 
3.262 6.36 8.83 9.82 10.32 10.61 10.79 10.90 10.95 3.14 3.16 
3.925 6.49 8.97 9.95 10.45 10.74 10.92 11.03 11.08 3.27 3.30 
4.72 6.62 9.10 10.09 10.58 10.88 11.06 11.17 11.22 3.40 3.43 
5.674 6.76 9.23 10.22 10.72 11.01 11.19 11.30 11.35 3.54 3.56 
6.819 6.89 9.37 10.35 10.85 11.14 11.32 11.43 11.48 3.67 3.69 
8.192 7.02 9.50 10.48 10.98 11.27 11.46 11.56 11.61 3.80 3.83 
9.841 7.15 9.63 10.62 11.11 11.41 11.59 11.70 11.75 3.93 3.96 












Partially Screened with Gap in Low K Layer 10 
 Radius 6.336 
 Layer 8 Layer 9 Layer 10 Layer 11 Layer 12 Layer 13 Layer 14 Layer 15 Layer 16 Layer 17 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 1.07 1.10 1.10 3.12 3.69 4.91 5.65 6.09 6.36 6.52 
0.165 1.21 1.24 1.24 3.29 3.86 5.09 5.83 6.27 6.54 6.71 
0.208 1.35 1.39 1.39 3.46 4.03 5.25 6.00 6.44 6.71 6.88 
0.26 1.49 1.53 1.53 3.62 4.19 5.42 6.16 6.60 6.88 7.05 
0.322 1.63 1.67 1.67 3.77 4.34 5.57 6.32 6.76 7.04 7.21 
0.396 1.77 1.80 1.80 3.92 4.49 5.72 6.48 6.92 7.19 7.36 
0.485 1.90 1.94 1.94 4.07 4.64 5.87 6.62 7.07 7.34 7.52 
0.592 2.03 2.07 2.07 4.21 4.78 6.02 6.77 7.21 7.49 7.66 
0.72 2.16 2.20 2.20 4.35 4.93 6.16 6.91 7.36 7.63 7.81 
0.874 2.29 2.33 2.33 4.49 5.07 6.30 7.06 7.50 7.78 7.95 
1.059 2.42 2.46 2.46 4.63 5.21 6.44 7.20 7.64 7.92 8.09 
1.281 2.55 2.59 2.59 4.77 5.34 6.58 7.34 7.78 8.06 8.23 
1.547 2.68 2.72 2.72 4.90 5.48 6.72 7.47 7.92 8.20 8.37 
1.867 2.81 2.85 2.85 5.04 5.62 6.85 7.61 8.06 8.34 8.51 
2.25 2.94 2.98 2.98 5.17 5.75 6.99 7.75 8.19 8.47 8.65 
2.71 3.07 3.11 3.11 5.31 5.89 7.13 7.88 8.33 8.61 8.79 
3.262 3.21 3.24 3.24 5.44 6.02 7.26 8.02 8.46 8.74 8.92 
3.925 3.34 3.37 3.38 5.58 6.15 7.39 8.15 8.60 8.88 9.05 
4.72 3.47 3.50 3.51 5.71 6.29 7.53 8.28 8.73 9.01 9.19 
5.674 3.60 3.64 3.64 5.84 6.42 7.66 8.42 8.86 9.14 9.32 
6.819 3.73 3.77 3.77 5.97 6.55 7.79 8.55 9.00 9.28 9.45 
8.192 3.87 3.90 3.90 6.11 6.69 7.92 8.68 9.13 9.41 9.59 
9.841 4.00 4.04 4.04 6.24 6.82 8.06 8.81 9.26 9.54 9.72 
11.819 4.13 4.17 4.17 6.37 6.95 8.19 8.95 9.39 9.67 9.85 
Partially Screened with Gap in Low K Layer 10 
 Radius 6.336 Radius 12.672 
 Layer 18 Layer 19 Layer 6 Layer 7 Layer 8 Layer 9 Layer 10 Layer 11 Layer 12 Layer 13 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 6.63 6.67 1.00 1.03 1.07 1.12 1.12 2.74 3.06 3.56 
0.165 6.81 6.86 1.14 1.17 1.22 1.26 1.26 2.91 3.23 3.73 
0.208 6.98 7.03 1.28 1.31 1.36 1.41 1.41 3.08 3.39 3.90 
0.26 7.15 7.20 1.42 1.45 1.50 1.55 1.55 3.23 3.55 4.06 
0.322 7.31 7.36 1.56 1.59 1.63 1.68 1.69 3.39 3.71 4.22 
0.396 7.47 7.52 1.69 1.72 1.77 1.82 1.82 3.54 3.86 4.37 
0.485 7.62 7.67 1.83 1.85 1.90 1.95 1.96 3.68 4.00 4.52 
0.592 7.77 7.82 1.96 1.99 2.04 2.09 2.09 3.82 4.15 4.66 
0.72 7.91 7.96 2.09 2.12 2.17 2.22 2.22 3.97 4.29 4.81 
0.874 8.06 8.11 2.22 2.25 2.30 2.35 2.35 4.11 4.43 4.95 
1.059 8.20 8.25 2.35 2.38 2.43 2.48 2.48 4.24 4.57 5.09 
1.281 8.34 8.39 2.48 2.50 2.56 2.61 2.61 4.38 4.71 5.22 
1.547 8.48 8.53 2.61 2.63 2.69 2.74 2.74 4.52 4.84 5.36 
1.867 8.62 8.67 2.74 2.76 2.82 2.87 2.87 4.65 4.98 5.50 
2.25 8.75 8.80 2.86 2.89 2.95 3.00 3.00 4.79 5.11 5.63 
2.71 8.89 8.94 3.00 3.02 3.08 3.13 3.13 4.92 5.25 5.77 
3.262 9.03 9.08 3.13 3.16 3.21 3.26 3.26 5.06 5.38 5.90 
3.925 9.16 9.21 3.26 3.29 3.34 3.39 3.40 5.19 5.52 6.04 
4.72 9.29 9.34 3.39 3.42 3.47 3.53 3.53 5.32 5.65 6.17 
5.674 9.43 9.48 3.52 3.55 3.60 3.66 3.66 5.45 5.78 6.30 
6.819 9.56 9.61 3.65 3.68 3.74 3.79 3.79 5.59 5.92 6.44 
8.192 9.69 9.74 3.79 3.82 3.87 3.92 3.93 5.72 6.05 6.57 
9.841 9.82 9.87 3.92 3.95 4.00 4.06 4.06 5.85 6.18 6.70 











Partially Screened with Gap in Low K Layer 10 
 Radius 12.672 Radius 25.344 
 Layer 14 Layer 15 Layer 16 Layer 17 Layer 18 Layer 19 Layer 6 Layer 7 Layer 8 Layer 9 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 3.99 4.32 4.54 4.69 4.78 4.82 0.95 0.99 1.08 1.23 
0.165 4.17 4.50 4.72 4.87 4.96 5.01 1.09 1.13 1.22 1.37 
0.208 4.34 4.67 4.89 5.04 5.14 5.18 1.23 1.27 1.36 1.52 
0.26 4.50 4.83 5.06 5.21 5.30 5.35 1.37 1.41 1.50 1.66 
0.322 4.66 4.99 5.22 5.37 5.46 5.51 1.50 1.54 1.64 1.80 
0.396 4.81 5.14 5.37 5.53 5.62 5.66 1.63 1.68 1.77 1.93 
0.485 4.96 5.29 5.52 5.68 5.77 5.82 1.77 1.81 1.90 2.07 
0.592 5.11 5.44 5.67 5.82 5.92 5.96 1.90 1.94 2.04 2.20 
0.72 5.25 5.58 5.82 5.97 6.07 6.11 2.02 2.07 2.17 2.33 
0.874 5.40 5.73 5.96 6.11 6.21 6.25 2.15 2.20 2.30 2.46 
1.059 5.54 5.87 6.10 6.26 6.35 6.40 2.28 2.33 2.43 2.59 
1.281 5.67 6.01 6.24 6.40 6.49 6.54 2.41 2.46 2.56 2.73 
1.547 5.81 6.15 6.38 6.54 6.63 6.68 2.54 2.59 2.69 2.86 
1.867 5.95 6.28 6.52 6.67 6.77 6.82 2.67 2.71 2.82 2.99 
2.25 6.09 6.42 6.65 6.81 6.91 6.95 2.80 2.84 2.95 3.12 
2.71 6.22 6.56 6.79 6.95 7.04 7.09 2.93 2.97 3.08 3.25 
3.262 6.36 6.69 6.93 7.08 7.18 7.22 3.06 3.11 3.21 3.38 
3.925 6.49 6.83 7.06 7.22 7.31 7.36 3.19 3.24 3.34 3.51 
4.72 6.62 6.96 7.19 7.35 7.45 7.49 3.32 3.37 3.47 3.64 
5.674 6.76 7.09 7.33 7.48 7.58 7.62 3.45 3.50 3.60 3.78 
6.819 6.89 7.22 7.46 7.62 7.71 7.76 3.59 3.63 3.73 3.91 
8.192 7.02 7.36 7.59 7.75 7.84 7.89 3.72 3.77 3.87 4.04 
9.841 7.15 7.49 7.72 7.88 7.98 8.02 3.85 3.90 4.00 4.17 
11.819 7.29 7.62 7.86 8.01 8.11 8.15 3.98 4.03 4.13 4.31 
Partially Screened with Gap in Low K Layer 10 
 Radius 25.344 
 Layer 10 Layer 11 Layer 12 Layer 13 Layer 14 Layer 15 Layer 16 Layer 17 Layer 18 Layer 19 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 1.46 1.81 2.09 2.34 2.55 2.73 2.87 2.97 3.03 3.06 
0.165 1.62 1.97 2.26 2.51 2.73 2.91 3.05 3.15 3.21 3.24 
0.208 1.76 2.12 2.42 2.68 2.90 3.08 3.22 3.32 3.38 3.41 
0.26 1.91 2.28 2.57 2.83 3.06 3.24 3.38 3.48 3.55 3.58 
0.322 2.05 2.43 2.73 2.99 3.22 3.40 3.54 3.64 3.71 3.74 
0.396 2.19 2.57 2.87 3.14 3.37 3.55 3.70 3.80 3.86 3.90 
0.485 2.33 2.71 3.02 3.29 3.52 3.70 3.85 3.95 4.02 4.05 
0.592 2.47 2.85 3.16 3.43 3.66 3.85 3.99 4.10 4.16 4.20 
0.72 2.60 2.99 3.30 3.58 3.81 3.99 4.14 4.24 4.31 4.34 
0.874 2.74 3.13 3.44 3.72 3.95 4.14 4.28 4.39 4.45 4.49 
1.059 2.87 3.26 3.58 3.86 4.09 4.28 4.42 4.53 4.59 4.63 
1.281 3.00 3.40 3.72 3.99 4.23 4.42 4.56 4.67 4.74 4.77 
1.547 3.13 3.53 3.85 4.13 4.37 4.56 4.70 4.81 4.88 4.91 
1.867 3.27 3.67 3.99 4.27 4.50 4.69 4.84 4.95 5.01 5.05 
2.25 3.40 3.80 4.13 4.40 4.64 4.83 4.98 5.08 5.15 5.18 
2.71 3.53 3.94 4.26 4.54 4.78 4.97 5.11 5.22 5.29 5.32 
3.262 3.66 4.07 4.39 4.67 4.91 5.10 5.25 5.35 5.42 5.46 
3.925 3.79 4.20 4.53 4.81 5.04 5.24 5.38 5.49 5.56 5.59 
4.72 3.93 4.34 4.66 4.94 5.18 5.37 5.52 5.62 5.69 5.72 
5.674 4.06 4.47 4.79 5.07 5.31 5.50 5.65 5.76 5.82 5.86 
6.819 4.19 4.60 4.00 5.21 5.44 5.64 5.78 5.89 5.96 5.99 
8.192 4.32 4.73 5.06 5.34 5.58 5.77 5.92 6.02 6.09 6.12 
9.841 4.46 4.87 5.19 5.47 5.71 5.90 6.05 6.15 6.22 6.26 











Partially Screened with Gap in Low K Layer 10 
 Radius 50.344 
 Layer 6 Layer 7 Layer 8 Layer 9 Layer 10 Layer 11 Layer 12 Layer 13 Layer 14 Layer 15 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 0.65 0.66 0.68 0.70 0.73 1.36 1.38 1.41 1.45 1.48 
0.165 0.78 0.79 0.80 0.83 0.85 1.53 1.55 1.58 1.62 1.66 
0.208 0.90 0.91 0.93 0.95 0.98 1.69 1.71 1.74 1.78 1.82 
0.26 1.02 1.03 1.05 1.07 1.10 1.85 1.87 1.90 1.94 1.98 
0.322 1.14 1.15 1.17 1.20 1.23 2.01 2.03 2.06 2.10 2.14 
0.396 1.27 1.28 1.30 1.32 1.35 2.16 2.18 2.21 2.25 2.29 
0.485 1.39 1.40 1.42 1.45 1.48 2.30 2.33 2.36 2.40 2.44 
0.592 1.52 1.53 1.54 1.57 1.60 2.45 2.47 2.51 2.55 2.58 
0.72 1.64 1.65 1.67 1.70 1.73 2.59 2.62 2.65 2.69 2.73 
0.874 1.76 1.77 1.79 1.82 1.85 2.74 2.76 2.79 2.83 2.87 
1.059 1.89 1.90 1.92 1.94 1.98 2.88 2.90 2.93 2.97 3.01 
1.281 2.01 2.02 2.04 2.07 2.10 3.02 3.04 3.07 3.11 3.15 
1.547 2.14 2.15 2.17 2.20 2.23 3.16 3.18 3.21 3.25 3.29 
1.867 2.26 2.28 2.30 2.32 2.36 3.29 3.32 3.35 3.39 3.43 
2.25 2.39 2.40 2.42 2.45 2.48 3.43 3.45 3.49 3.53 3.57 
2.71 2.52 2.53 2.55 2.58 2.61 3.57 3.59 3.62 3.66 3.70 
3.262 2.65 2.66 2.68 2.71 2.74 3.70 3.72 3.76 3.80 3.84 
3.925 2.78 2.79 2.81 2.84 2.87 3.83 3.86 3.89 3.93 3.97 
4.72 2.91 2.92 2.94 2.97 3.00 3.97 3.99 4.03 4.07 4.11 
5.674 3.04 3.05 3.07 3.10 3.13 4.10 4.12 4.16 4.20 4.24 
6.819 3.17 3.18 3.20 3.23 3.27 4.23 4.26 4.29 4.33 4.37 
8.192 3.31 3.32 3.34 3.37 3.40 4.37 4.39 4.43 4.47 4.51 
9.841 3.44 3.45 3.47 3.50 3.53 4.50 4.52 4.56 4.60 4.64 
11.819 3.57 3.58 3.60 3.63 3.66 4.63 4.65 4.69 4.73 4.77 
Partially Screened with Gap in Low K Layer 10 Partially Screened  with High K Gap in Low K Layer 10 
 Radius 50.344 Radius 12.672 Radius 25.344 
 Layer 16 Layer 17 Layer 18 Layer 19 Layer 9 Layer 11 Layer 9 Layer10 Layer 11 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 1.52 1.54 1.56 1.57 1.19 2.43 1.26 1.38 1.43 
0.165 1.69 1.71 1.73 1.74 1.35 2.59 1.41 1.54 1.58 
0.208 1.85 1.88 1.90 1.91 1.5 2.75 1.56 1.69 1.73 
0.26 2.01 2.04 2.06 2.07 1.65 2.9 1.71 1.84 1.88 
0.322 2.17 2.20 2.22 2.23 1.8 3.05 1.86 1.98 2.03 
0.396 2.32 2.35 2.37 2.38 1.94 3.19 2 2.12 2.17 
0.485 2.47 2.50 2.52 2.53 2.08 3.33 2.14 2.26 2.31 
0.592 2.62 2.65 2.67 2.68 2.22 3.47 2.28 2.4 2.45 
0.72 2.76 2.79 2.81 2.82 2.35 3.61 2.41 2.54 2.59 
0.874 2.91 2.93 2.95 2.96 2.49 3.75 2.55 2.67 2.72 
1.059 3.05 3.08 3.10 3.11 2.63 3.89 2.68 2.81 2.86 
1.281 3.19 3.22 3.24 3.25 2.76 4.02 2.82 2.94 2.99 
1.547 3.33 3.36 3.38 3.39 2.9 4.16 2.95 3.08 3.13 
1.867 3.47 3.49 3.51 3.52 3.03 4.29 3.09 3.21 3.26 
2.25 3.60 3.63 3.65 3.66 3.16 4.43 3.22 3.34 3.39 
2.71 3.74 3.77 3.79 3.80 3.3 4.56 3.35 3.48 3.53 
3.262 3.87 3.90 3.92 3.93 3.43 4.69 3.48 3.61 3.66 
3.925 4.01 4.04 4.06 4.07 3.56 4.82 3.62 3.74 3.79 
4.72 4.14 4.17 4.19 4.20 3.69 4.96 3.75 3.87 3.92 
5.674 4.28 4.30 4.32 4.33 3.82 5.09 3.88 4.01 4.06 
6.819 4.41 4.44 4.46 4.47 3.96 5.22 4.01 4.14 4.19 
8.192 4.54 4.57 4.59 4.60 4.09 5.35 4.15 4.27 4.32 
9.841 4.67 4.70 4.72 4.73 4.22 5.49 4.28 4.4 4.45 











Partially Screened with High K Gap in Low K Layer 10 Partially Screened with Lens in Low K Layer 10, columns 11-16 
 Radius 50.344 Radius 3.168 Radius 12.672 
 Layer 9 Layer 11 Layer 6 Layer 10 Layer 15 Layer 6 Layer 7 Layer 8 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 1.05 1.22 0.94 1.88 8.01 0.89 0.95 1.07 
0.165 1.2 1.38 1.05 2.02 8.21 1.00 1.06 1.19 
0.208 1.34 1.53 1.16 2.16 8.40 1.11 1.17 1.31 
0.26 1.49 1.68 1.28 2.30 8.58 1.22 1.28 1.42 
0.322 1.63 1.83 1.39 2.43 8.75 1.33 1.40 1.54 
0.396 1.77 1.97 1.50 2.57 8.91 1.44 1.51 1.65 
0.485 1.91 2.11 1.61 2.69 9.08 1.55 1.62 1.77 
0.592 2.04 2.25 1.72 2.82 9.23 1.66 1.73 1.88 
0.72 2.18 2.39 1.83 2.95 9.39 1.77 1.84 1.99 
0.874 2.31 2.53 1.94 3.08 9.54 1.88 1.95 2.11 
1.059 2.44 2.66 2.05 3.20 9.68 1.99 2.06 2.22 
1.281 2.58 2.8 2.17 3.33 9.83 2.11 2.18 2.34 
1.547 2.71 2.94 2.28 3.45 9.97 2.22 2.29 2.45 
1.867 2.85 3.07 2.40 3.58 10.11 2.34 2.41 2.57 
2.25 2.98 3.21 2.52 3.71 10.26 2.46 2.53 2.69 
2.71 3.11 3.34 2.64 3.84 10.39 2.58 2.65 2.82 
3.262 3.24 3.47 2.77 3.96 10.53 2.70 2.78 2.94 
3.925 3.37 3.61 2.89 4.09 10.67 2.83 2.90 3.07 
4.72 3.51 3.74 3.02 4.22 10.80 2.95 3.03 3.19 
5.674 3.64 3.87 3.15 4.36 10.94 3.08 3.16 3.32 
6.819 3.77 4 3.28 4.49 11.07 3.21 3.29 3.45 
8.192 3.9 4.14 3.41 4.62 11.21 3.34 3.42 3.59 
9.841 4.03 4.27 3.54 4.75 11.34 3.48 3.55 3.72 
11.819 4.17 4.4 3.68 4.89 11.47 3.61 3.69 3.85 
Partially Screened with Lens in Low K Layer 10, columns 11-16 
 Radius 12.672 
 Layer 9 Layer 10 Layer 11 Layer 12 Layer 13 Layer 14 Layer 15 Layer 16 Layer 17 Layer 18 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 1.30 1.68 2.34 2.95 3.58 4.07 4.41 4.64 4.79 4.88 
0.165 1.42 1.82 2.51 3.13 3.77 4.26 4.61 4.84 4.99 5.08 
0.208 1.55 1.95 2.67 3.30 3.95 4.44 4.79 5.03 5.18 5.27 
0.26 1.67 2.09 2.82 3.47 4.12 4.62 4.97 5.21 5.36 5.45 
0.322 1.79 2.22 2.97 3.63 4.28 4.79 5.14 5.38 5.54 5.63 
0.396 1.91 2.35 3.12 3.78 4.44 4.96 5.31 5.55 5.71 5.80 
0.485 2.03 2.48 3.26 3.93 4.60 5.11 5.47 5.71 5.87 5.96 
0.592 2.15 2.60 3.40 4.08 4.75 5.27 5.63 5.87 6.03 6.12 
0.72 2.26 2.73 3.54 4.23 4.90 5.42 5.78 6.03 6.18 6.28 
0.874 2.38 2.85 3.68 4.37 5.05 5.57 5.93 6.18 6.34 6.43 
1.059 2.50 2.97 3.81 4.51 5.19 5.72 6.08 6.33 6.49 6.58 
1.281 2.62 3.10 3.95 4.65 5.34 5.86 6.23 6.47 6.63 6.73 
1.547 2.74 3.22 4.08 4.79 5.48 6.01 6.37 6.62 6.78 6.88 
1.867 2.86 3.35 4.21 4.92 5.62 6.15 6.51 6.76 6.92 7.02 
2.25 2.98 3.48 4.35 5.06 5.76 6.29 6.65 6.90 7.06 7.16 
2.71 3.11 3.60 4.48 5.20 5.89 6.42 6.79 7.04 7.20 7.30 
3.262 3.23 3.73 4.61 5.33 6.03 6.56 6.93 7.18 7.34 7.44 
3.925 3.36 3.86 4.74 5.47 6.16 6.70 7.07 7.32 7.48 7.58 
4.72 3.49 3.99 4.88 5.60 6.30 6.83 7.20 7.45 7.62 7.71 
5.674 3.62 4.12 5.01 5.73 6.43 6.97 7.34 7.59 7.75 7.85 
6.819 3.75 4.25 5.14 5.87 6.57 7.10 7.47 7.72 7.89 7.98 
8.192 3.88 4.39 5.28 6.00 6.70 7.24 7.61 7.86 8.02 8.12 
9.841 4.01 4.52 5.41 6.14 6.84 7.37 7.74 7.99 8.15 8.25 















 Layer 19 Layer 6 Layer 7 Layer 8 Layer 9 Layer 10 Layer 11 Layer 12 Layer 13 Layer 14 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 4.92 0.75 0.78 0.83 0.91 1.01 2.29 2.40 2.55 2.72 
0.165 5.12 0.86 0.89 0.94 1.02 1.12 2.47 2.58 2.75 2.91 
0.208 5.31 0.96 0.99 1.05 1.13 1.23 2.65 2.76 2.93 3.10 
0.26 5.50 1.07 1.10 1.16 1.24 1.35 2.83 2.94 3.10 3.28 
0.322 5.67 1.17 1.20 1.26 1.35 1.46 2.99 3.11 3.28 3.45 
0.396 5.84 1.28 1.31 1.37 1.46 1.57 3.16 3.27 3.44 3.61 
0.485 6.01 1.38 1.41 1.48 1.57 1.68 3.31 3.43 3.60 3.78 
0.592 6.17 1.49 1.52 1.59 1.68 1.79 3.47 3.58 3.75 3.93 
0.72 6.32 1.60 1.63 1.70 1.79 1.90 3.62 3.74 3.91 4.09 
0.874 6.48 1.70 1.74 1.81 1.90 2.02 3.76 3.88 4.06 4.24 
1.059 6.63 1.81 1.85 1.92 2.01 2.13 3.91 4.03 4.21 4.39 
1.281 6.78 1.92 1.96 2.03 2.13 2.25 4.05 4.18 4.35 4.53 
1.547 6.92 2.04 2.07 2.14 2.24 2.36 4.20 4.32 4.49 4.68 
1.867 7.06 2.15 2.19 2.26 2.36 2.48 4.34 4.46 4.64 4.82 
2.25 7.21 2.27 2.31 2.38 2.48 2.60 4.48 4.60 4.78 4.96 
2.71 7.35 2.39 2.43 2.50 2.60 2.72 4.61 4.74 4.92 5.10 
3.262 7.49 2.51 2.55 2.62 2.72 2.85 4.75 4.87 5.05 5.24 
3.925 7.62 2.64 2.67 2.75 2.85 2.97 4.89 5.01 5.19 5.37 
4.72 7.76 2.76 2.80 2.87 2.98 3.10 5.02 5.15 5.33 5.51 
5.674 7.89 2.89 2.93 3.00 3.11 3.23 5.16 5.28 5.46 5.64 
6.819 8.03 3.02 3.06 3.13 3.24 3.36 5.29 5.42 5.60 5.78 
8.192 8.16 3.15 3.19 3.26 3.37 3.49 5.43 5.55 5.73 5.91 
9.841 8.30 3.29 3.32 3.39 3.50 3.62 5.56 5.68 5.86 6.05 
11.819 8.43 3.42 3.46 3.53 3.63 3.76 5.69 5.82 6.00 6.18 
Partially Screened with Lens in Low K Layer 10, columns 11-16 
 Radius 25.344 Radius 50.344 
 Layer 15 Layer 16 Layer 17 Layer 18 Layer 19 Layer 6 Layer 7 Layer 8 Layer 9 Layer 10 
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) 
0.129 2.87 2.99 3.07 3.13 3.16 0.44 0.44 0.45 0.45 0.45 
0.165 3.06 3.18 3.27 3.33 3.36 0.53 0.53 0.53 0.54 0.54 
0.208 3.25 3.37 3.46 3.52 3.55 0.61 0.62 0.62 0.62 0.62 
0.26 3.43 3.55 3.64 3.70 3.73 0.70 0.71 0.71 0.71 0.72 
0.322 3.60 3.73 3.82 3.88 3.91 0.80 0.80 0.80 0.81 0.81 
0.396 3.77 3.89 3.99 4.05 4.08 0.89 0.89 0.90 0.90 0.90 
0.485 3.93 4.06 4.15 4.21 4.24 0.99 0.99 0.99 1.00 1.00 
0.592 4.09 4.22 4.31 4.37 4.40 1.08 1.09 1.09 1.10 1.10 
0.72 4.24 4.37 4.46 4.53 4.56 1.18 1.18 1.19 1.19 1.20 
0.874 4.40 4.52 4.62 4.68 4.71 1.28 1.29 1.29 1.30 1.30 
1.059 4.55 4.67 4.77 4.83 4.86 1.39 1.39 1.39 1.40 1.40 
1.281 4.69 4.82 4.92 4.98 5.01 1.49 1.50 1.50 1.51 1.51 
1.547 4.84 4.97 5.06 5.12 5.15 1.60 1.60 1.61 1.61 1.62 
1.867 4.98 5.11 5.20 5.27 5.30 1.71 1.72 1.72 1.73 1.73 
2.25 5.12 5.25 5.35 5.41 5.44 1.83 1.83 1.83 1.84 1.84 
2.71 5.26 5.39 5.49 5.55 5.58 1.94 1.95 1.95 1.96 1.96 
3.262 5.40 5.53 5.63 5.69 5.72 2.06 2.07 2.07 2.08 2.08 
3.925 5.54 5.67 5.76 5.83 5.86 2.19 2.19 2.19 2.20 2.20 
4.72 5.67 5.80 5.90 5.96 5.99 2.31 2.31 2.32 2.33 2.33 
5.674 5.81 5.94 6.03 6.10 6.13 2.44 2.44 2.45 2.45 2.45 
6.819 5.94 6.07 6.17 6.23 6.26 2.57 2.57 2.58 2.58 2.58 
8.192 6.08 6.21 6.30 6.37 6.40 2.70 2.70 2.71 2.71 2.71 
9.841 6.21 6.34 6.44 6.50 6.53 2.83 2.83 2.84 2.84 2.84 










Partially Screened with Lens in Low K Layer 10, columns 11-16 
 Radius 50.344 
 Layer 11 Layer 12 Layer 13 Layer 14 Layer 15 Layer 16 Layer 17 Layer 18 Layer 19  
t (days) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m) s (m)  
0.129 1.50 1.51 1.53 1.56 1.59 1.61 1.63 1.65 1.65  
0.165 1.68 1.70 1.72 1.74 1.77 1.80 1.82 1.83 1.84  
0.208 1.86 1.87 1.90 1.92 1.95 1.98 2.00 2.01 2.02  
0.26 2.03 2.05 2.07 2.10 2.13 2.15 2.18 2.19 2.20  
0.322 2.20 2.22 2.24 2.27 2.30 2.33 2.35 2.36 2.37  
0.396 2.37 2.38 2.41 2.43 2.46 2.49 2.51 2.53 2.54  
0.485 2.53 2.54 2.57 2.60 2.63 2.65 2.68 2.69 2.70  
0.592 2.69 2.70 2.73 2.75 2.78 2.81 2.83 2.85 2.86  
0.72 2.84 2.86 2.88 2.91 2.94 2.97 2.99 3.00 3.01  
0.874 2.99 3.01 3.03 3.06 3.09 3.12 3.14 3.16 3.17  
1.059 3.14 3.16 3.18 3.21 3.24 3.27 3.29 3.31 3.32  
1.281 3.29 3.31 3.33 3.36 3.39 3.42 3.44 3.46 3.47  
1.547 3.44 3.45 3.48 3.51 3.54 3.56 3.59 3.60 3.61  
1.867 3.58 3.60 3.62 3.65 3.68 3.71 3.73 3.75 3.76  
2.25 3.72 3.74 3.76 3.79 3.82 3.85 3.87 3.89 3.90  
2.71 3.86 3.88 3.90 3.93 3.96 3.99 4.01 4.03 4.04  
3.262 4.00 4.02 4.04 4.07 4.10 4.13 4.15 4.17 4.18  
3.925 4.14 4.15 4.18 4.21 4.24 4.27 4.29 4.31 4.32  
4.72 4.27 4.29 4.31 4.34 4.38 4.40 4.43 4.44 4.45  
5.674 4.41 4.43 4.45 4.48 4.51 4.54 4.56 4.58 4.59  
6.819 4.55 4.56 4.59 4.62 4.65 4.68 4.70 4.72 4.72  
8.192 4.68 4.70 4.72 4.75 4.78 4.81 4.83 4.85 4.86  
9.841 4.81 4.83 4.85 4.88 4.91 4.94 4.97 4.98 4.99  









Output Files for h11.f Regression Analysis Program 
 
Example: Partial Screen with Low K Layer, output for layer 11 output at 25.344 meters radius  
 
            Time and drawdown data provided as follows 
 
                      Time          Drawdown 
                     (Days)         (Meters) 
                       0.13           2.82 
                       0.17           3.06 
                       0.21           3.29 
                       0.26           3.51 
                       0.32           3.72 
                       0.40           3.93 
                       0.48           4.13 
                       0.59           4.32 
                       0.72           4.51 
                       0.87           4.70 
                       1.06           4.88 
                       1.28           5.06 
                       1.55           5.24 
                       1.87           5.41 
                       2.25           5.57 
                       2.71           5.73 
                       3.26           5.89 
                       3.92           6.04 
                       4.72           6.19 
                       5.67           6.33 
                       6.82           6.48 
                       8.19           6.62 
                       9.84           6.75 
                      11.82           6.88 
 
Pumping Rate is Q= 3000.0 m^3/day 
 Radius 25.3 m 
 
                Time         Drawdown              
                (Days)       (Meters)       u        
                 0.32           3.72             .00910 
                 0.40           3.93             .00740 
                 0.48           4.13             .00604 
                 0.59           4.32             .00495 
                 0.72           4.51             .00407 
                 0.87           4.70             .00335 
                 1.06           4.88             .00277 
                 1.28           5.06             .00229 
                 1.55           5.24             .00189 
                 1.87           5.41             .00157 
                 2.25           5.57             .00130 
                 2.71           5.73             .00108 
                 3.26           5.89             .00090 
                 3.92           6.04             .00075 
                 4.72           6.19             .00062 
                 5.67           6.33             .00052 
                 6.82           6.48             .00043 
                 8.19           6.62             .00036 
                 9.84           6.75             .00030 
                11.82           6.88             .00025 
 
 
 Transmissivity=   263.04m^2/day 









Fully Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 3.168 Radius 3.168 Radius 3.168 
Layer 6 Layer 7-11 Layer 12-17 
                 t (days)    s (m)                 u 
                 0.13           4.93             .00033 
                 0.17           5.07             .00025 
                 0.21           5.20             .00020 
                 0.26           5.33             .00016 
                 0.32           5.46             .00013 
                 0.40           5.60             .00011 
                 0.48           5.73             .00009 
                 0.59           5.86             .00007 
                 0.72           5.99             .00006 
                 0.87           6.12             .00005 
                 1.06           6.24             .00004 
                 1.28           6.37             .00003 
                 1.55           6.50             .00003 
                 1.87           6.62             .00002 
                 2.25           6.75             .00002 
                 2.71           6.87             .00002 
                 3.26           6.99             .00001 
                 3.92           7.12             .00001 
                 4.72           7.24             .00001 
                 5.67           7.36             .00001 
                 6.82           7.48             .00001 
                 8.19           7.61             .00001 
                 9.84           7.73             .00000 
                11.82           7.85            .00000 
 Transmissivity=   364.67m^2/day 
 Storativity= .0061033 
                 t (days)    s (m)                 u 
                 0.13           4.93             .00033 
                 0.17           5.06             .00026 
                 0.21           5.20             .00020 
                 0.26           5.33             .00016 
                 0.32           5.46             .00013 
                 0.40           5.60             .00011 
                 0.48           5.73             .00009 
                 0.59           5.86             .00007 
                 0.72           5.99             .00006 
                 0.87           6.12             .00005 
                 1.06           6.24             .00004 
                 1.28           6.37             .00003 
                 1.55           6.50             .00003 
                 1.87           6.62             .00002 
                 2.25           6.75             .00002 
                 2.71           6.87             .00002 
                 3.26           6.99             .00001 
                 3.92           7.12             .00001 
                 4.72           7.24             .00001 
                 5.67           7.36             .00001 
                 6.82           7.48             .00001 
                 8.19           7.61             .00001 
                 9.84           7.73             .00000 
                11.82           7.85            .00000 
 Transmissivity=   364.40m^2/day 
 Storativity= .0061474 
                 t (days)    s (m)                 u 
                 0.13           4.93             .00033 
                 0.17           5.06             .00026 
                 0.21           5.19             .00020 
                 0.26           5.33             .00016 
                 0.32           5.46             .00013 
                 0.40           5.60             .00011 
                 0.48           5.73             .00009 
                 0.59           5.86             .00007 
                 0.72           5.99             .00006 
                 0.87           6.12             .00005 
                 1.06           6.24             .00004 
                 1.28           6.37             .00003 
                 1.55           6.50             .00003 
                 1.87           6.62             .00002 
                 2.25           6.75             .00002 
                 2.71           6.87             .00002 
                 3.26           6.99             .00001 
                 3.92           7.12             .00001 
                 4.72           7.24             .00001 
                 5.67           7.36             .00001 
                 6.82           7.48             .00001 
                 8.19           7.61             .00001 
                 9.84           7.73             .00000 
                11.82           7.85            .00000 
 Transmissivity=   364.16m^2/day 
 Storativity= .0061873 
 
Fully Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 3.168 Radius 6.336 Radius 6.336 
Layer 18-19  Layer 6 Layer 7-11 
                 t (days)    s (m)                 u 
                 0.13           4.93             .00033 
                 0.17           5.05             .00026 
                 0.21           5.19             .00021 
                 0.26           5.33             .00017 
                 0.32           5.46             .00013 
                 0.40           5.60             .00011 
                 0.48           5.73             .00009 
                 0.59           5.86             .00007 
                 0.72           5.99             .00006 
                 0.87           6.12             .00005 
                 1.06           6.24             .00004 
                 1.28           6.37             .00003 
                 1.55           6.50             .00003 
                 1.87           6.62             .00002 
                 2.25           6.75             .00002 
                 2.71           6.87             .00002 
                 3.26           6.99             .00001 
                 3.92           7.12             .00001 
                 4.72           7.24             .00001 
                 5.67           7.36             .00001 
                 6.82           7.48             .00001 
                 8.19           7.61             .00001 
                 9.84           7.73             .00000 
                11.82           7.85            .00000 
 Transmissivity=   363.89m^2/day 
 Storativity= .0062320 
                 t (days)    s (m)                 u 
                 0.13           3.99             .00136 
                 0.17           4.13             .00107 
                 0.21           4.26             .00085 
                 0.26           4.39             .00068 
                 0.32           4.52             .00055 
                 0.40           4.66             .00044 
                 0.48           4.79             .00036 
                 0.59           4.92             .00030 
                 0.72           5.05             .00024 
                 0.87           5.18             .00020 
                 1.06           5.30             .00017 
                 1.28           5.43             .00014 
                 1.55           5.56             .00011 
                 1.87           5.68             .00009 
                 2.25           5.80             .00008 
                 2.71           5.93             .00006 
                 3.26           6.05             .00005 
                 3.92           6.17             .00004 
                 4.72           6.30             .00004 
                 5.67           6.42             .00003 
                 6.82           6.54             .00003 
                 8.19           6.67             .00002 
                 9.84           6.79             .00002 
                11.82           6.91            .00001 
 Transmissivity=   364.88m^2/day 
 Storativity= .0063953 
                 t (days)    s (m)                 u 
                 0.13           3.99             .00137 
                 0.17           4.12             .00107 
                 0.21           4.26             .00085 
                 0.26           4.39             .00068 
                 0.32           4.52             .00055 
                 0.40           4.66             .00045 
                 0.48           4.79             .00037 
                 0.59           4.92             .00030 
                 0.72           5.05             .00025 
                 0.87           5.18             .00020 
                 1.06           5.30             .00017 
                 1.28           5.43             .00014 
                 1.55           5.56             .00011 
                 1.87           5.68             .00009 
                 2.25           5.80             .00008 
                 2.71           5.93             .00007 
                 3.26           6.05             .00005 
                 3.92           6.17             .00005 
                 4.72           6.30             .00004 
                 5.67           6.42             .00003 
                 6.82           6.54             .00003 
                 8.19           6.67             .00002 
                 9.84           6.79             .00002 
                11.82           6.91            .00001 
 Transmissivity=   364.61m^2/day 








Fully Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 6.336 Radius 6.336 Radius 12.672 
Layer 12-17 Layer 18-19 Layer 6-10 
                 t (days)    s (m)                 u 
                0.13           3.99             .00138 
                 0.17           4.12             .00108 
                 0.21           4.25             .00086 
                 0.26           4.39             .00069 
                 0.32           4.52             .00055 
                 0.40           4.66             .00045 
                 0.48           4.79             .00037 
                 0.59           4.92             .00030 
                 0.72           5.05             .00025 
                 0.87           5.18             .00020 
                 1.06           5.30             .00017 
                 1.28           5.43             .00014 
                 1.55           5.56             .00012 
                 1.87           5.68             .00010 
                 2.25           5.80             .00008 
                 2.71           5.93             .00007 
                 3.26           6.05             .00005 
                 3.92           6.17             .00005 
                 4.72           6.30             .00004 
                 5.67           6.42             .00003 
                 6.82           6.54             .00003 
                 8.19           6.67             .00002 
                 9.84           6.79             .00002 
                11.82           6.91            .00002 
Transmissivity=   364.36m^2/day 
 Storativity= .0064704 
                 t (days)    s (m)                 u 
                 0.13           3.99             .00139 
                 0.17           4.11             .00109 
                 0.21           4.25             .00086 
                 0.26           4.39             .00069 
                 0.32           4.52             .00056 
                 0.40           4.66             .00045 
                 0.48           4.79             .00037 
                 0.59           4.92             .00030 
                 0.72           5.05             .00025 
                 0.87           5.18             .00021 
                 1.06           5.30             .00017 
                 1.28           5.43             .00014 
                 1.55           5.56             .00012 
                 1.87           5.68             .00010 
                 2.25           5.80             .00008 
                 2.71           5.93             .00007 
                 3.26           6.05             .00006 
                 3.92           6.18             .00005 
                 4.72           6.30             .00004 
                 5.67           6.42             .00003 
                 6.82           6.54             .00003 
                 8.19           6.67             .00002 
                 9.84           6.79             .00002 
                11.82           6.91            .00002 
Transmissivity=   363.95m^2/day 
 Storativity= .0065241 
                 t (days)    s (m)                 u 
                0.13           3.05             .00574 
                 0.17           3.19             .00449 
                 0.21           3.32             .00356 
                 0.26           3.45             .00285 
                 0.32           3.58             .00230 
                 0.40           3.72             .00187 
                 0.48           3.85             .00153 
                 0.59           3.98             .00125 
                 0.72           4.11             .00103 
                 0.87           4.24             .00085 
                 1.06           4.36             .00070 
                 1.28           4.49             .00058 
                 1.55           4.61             .00048 
                 1.87           4.74             .00040 
                 2.25           4.86             .00033 
                 2.71           4.99             .00027 
                 3.26           5.11             .00023 
                 3.92           5.23             .00019 
                 4.72           5.36             .00016 
                 5.67           5.48             .00013 
                 6.82           5.60             .00011 
                 8.19           5.73             .00009 
                 9.84           5.85             .00008 
                11.82           5.97            .00006 
 Transmissivity=   364.90m^2/day 
 Storativity= .0067283 
 
Fully Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 12.672 Radius 12.672 Radius 25.344 
Layer 11-13  Layer 14-19 Layer 6-9 
                 t (days)    s (m)                 u 
                 0.13           3.05             .00577 
                 0.17           3.18             .00451 
                 0.21           3.32             .00358 
                 0.26           3.45             .00286 
                 0.32           3.58             .00231 
                 0.40           3.72             .00188 
                 0.48           3.85             .00154 
                 0.59           3.98             .00126 
                 0.72           4.11             .00103 
                 0.87           4.24             .00085 
                 1.06           4.36             .00070 
                 1.28           4.49             .00058 
                 1.55           4.61             .00048 
                 1.87           4.74             .00040 
                 2.25           4.86             .00033 
                 2.71           4.99             .00027 
                 3.26           5.11             .00023 
                 3.92           5.23             .00019 
                 4.72           5.36             .00016 
                 5.67           5.48             .00013 
                 6.82           5.60             .00011 
                 8.19           5.73             .00009 
                 9.84           5.85             .00008 
                11.82           5.97             .00006 
 Transmissivity=   364.62m^2/day 
 Storativity= .0067625 
                 t (days)    s (m)                 u 
                 0.13           3.05             .00580 
                 0.17           3.18             .00454 
                 0.21           3.31             .00360 
                 0.26           3.45             .00288 
                 0.32           3.58             .00232 
                 0.40           3.72             .00189 
                 0.48           3.85             .00154 
                 0.59           3.98             .00126 
                 0.72           4.11             .00104 
                 0.87           4.24             .00086 
                 1.06           4.36             .00071 
                 1.28           4.49             .00058 
                 1.55           4.61             .00048 
                 1.87           4.74             .00040 
                 2.25           4.86             .00033 
                 2.71           4.99             .00028 
                 3.26           5.11             .00023 
                 3.92           5.23             .00019 
                 4.72           5.36             .00016 
                 5.67           5.48             .00013 
                 6.82           5.60             .00011 
                 8.19           5.73             .00009 
                 9.84           5.85             .00008 
                11.82           5.97            .00006 
 Transmissivity=    364.38m^2/day 
 Storativity= 0.0067935  
                 t (days)    s (m)                 u 
                0.40           2.78             .00864 
                 0.48           2.91             .00705 
                 0.59           3.04             .00578 
                 0.72           3.17             .00475 
                 0.87           3.30             .00391 
                 1.06           3.42             .00323 
                 1.28           3.55             .00267 
                 1.55           3.67             .00221 
                 1.87           3.80             .00183 
                 2.25           3.92             .00152 
                 2.71           4.05             .00126 
                 3.26           4.17             .00105 
                 3.92           4.29             .00087 
                 4.72           4.42             .00072 
                 5.67           4.54             .00060 
                 6.82           4.66             .00050 
                 8.19           4.79             .00042 
                 9.84           4.91             .00035 






Transmissivity=    359.52m^2/day 








Fully Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 25.344 
Layer 10 Layer 11 Layer 12-19 
                 t (days)    s (m)                 u 
                 0.40           2.78             .00864 
                 0.48           2.91             .00705 
                 0.59           3.04             .00578 
                 0.72           3.17             .00475 
                 0.87           3.30             .00391 
                 1.06           3.42             .00323 
                 1.28           3.55             .00267 
                 1.55           3.67             .00221 
                 1.87           3.80             .00183 
                 2.25           3.92             .00152 
                 2.71           4.05             .00126 
                 3.26           4.17             .00105 
                 3.92           4.29             .00087 
                 4.72           4.42             .00072 
                 5.67           4.54             .00060 
                 6.82           4.66             .00050 
                 8.19           4.79             .00042 
                 9.84           4.91             .00035 






Transmissivity=    359.52m^2/day 
 Storativity= 0.0076560 
                 t (days)    s (m)                 u 
                0.40           2.78             .00864 
                 0.48           2.91             .00705 
                 0.59           3.04             .00578 
                 0.72           3.17             .00475 
                 0.87           3.30             .00391 
                 1.06           3.42             .00323 
                 1.28           3.55             .00267 
                 1.55           3.67             .00221 
                 1.87           3.80             .00183 
                 2.25           3.92             .00152 
                 2.71           4.05             .00126 
                 3.26           4.17             .00105 
                 3.92           4.29             .00087 
                 4.72           4.42             .00072 
                 5.67           4.54             .00060 
                 6.82           4.66             .00050 
                 8.19           4.79             .00042 
                 9.84           4.91             .00035 






 Transmissivity=    359.52m^2/day 
 Storativity= 0.0076560 
                 t (days)    s (m)                 u 
                 0.40           2.78             .00864 
                 0.48           2.91             .00705 
                 0.59           3.04             .00578 
                 0.72           3.17             .00475 
                 0.87           3.30             .00391 
                 1.06           3.42             .00323 
                 1.28           3.55             .00267 
                 1.55           3.67             .00221 
                 1.87           3.80             .00183 
                 2.25           3.92             .00152 
                 2.71           4.05             .00126 
                 3.26           4.17             .00105 
                 3.92           4.29             .00087 
                 4.72           4.42             .00072 
                 5.67           4.54             .00060 
                 6.82           4.66             .00050 
                 8.19           4.79             .00042 
                 9.84           4.91             .00035 






 Transmissivity=    359.52m^2/day 
 Storativity= 0.0076560 
 




Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 50.688 Radius 3.168 Radius 3.168 
Layer 6-19  Layer 6 Layer 7 
                 t (days)    s (m)                 u 
                 1.55           2.74             .00929 
                 1.87           2.86             .00769 
                 2.25           2.98             .00639 
                 2.71           3.11             .00530 
                 3.26           3.23             .00440 
                 3.92           3.35             .00366 
                 4.72           3.48             .00304 
                 5.67           3.60             .00253 
                 6.82           3.72             .00211 
                 8.19           3.85             .00175 
                 9.84           3.97             .00146 










Transmissivity=    358.12m^2/day 
 Storativity= 0.0080099 
                 t (days)    s (m)                 u 
                1.06           2.73             .00942 
                 1.28           2.86             .00779 
                 1.55           2.98             .00645 
                 1.87           3.11             .00534 
                 2.25           3.24             .00443 
                 2.71           3.36             .00368 
                 3.26           3.48             .00306 
                 3.92           3.61             .00254 
                 4.72           3.73             .00211 
                 5.67           3.85             .00176 
                 6.82           3.98             .00146 
                 8.19           4.10             .00122 
                 9.84           4.22             .00101 








 Transmissivity=    357.28m^2/day 
 Storativity= 1.4205732 
                 t (days)    s (m)                 u 
               1.06           2.78             .00876 
                 1.28           2.91             .00724 
                 1.55           3.04             .00599 
                 1.87           3.16             .00497 
                 2.25           3.29             .00412 
                 2.71           3.41             .00342 
                 3.26           3.53             .00284 
                 3.92           3.66             .00236 
                 4.72           3.78             .00196 
                 5.67           3.90             .00163 
                 6.82           4.03             .00136 
                 8.19           4.15             .00113 
                 9.84           4.27             .00094 








 Transmissivity=    357.03m^2/day 








Partially Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 3.168 Radius 3.168 Radius 3.168 
Layer 8 Layer 9 Layer 10 
                 t (days)    s (m)                 u 
                0.87           2.76             .00903 
                 1.06           2.89             .00745 
                 1.28           3.02             .00616 
                 1.55           3.15             .00510 
                 1.87           3.27             .00423 
                 2.25           3.40             .00351 
                 2.71           3.52             .00291 
                 3.26           3.65             .00242 
                 3.92           3.77             .00201 
                 4.72           3.89             .00167 
                 5.67           4.01             .00139 
                 6.82           4.14             .00116 
                 8.19           4.26             .00096 
                 9.84           4.38             .00080 










 Transmissivity=    356.75m^2/day 
 Storativity= 1.1224653 
                 t (days)    s (m)                 u 
                0.72           2.82             .00825 
                 0.87           2.95             .00679 
                 1.06           3.08             .00561 
                 1.28           3.21             .00463 
                 1.55           3.33             .00384 
                 1.87           3.46             .00318 
                 2.25           3.58             .00264 
                 2.71           3.71             .00219 
                 3.26           3.83             .00182 
                 3.92           3.96             .00151 
                 4.72           4.08             .00126 
                 5.67           4.20             .00105 
                 6.82           4.32             .00087 
                 8.19           4.45             .00072 
                 9.84           4.57             .00060 









 Transmissivity=    357.14m^2/day 
 Storativity= 0.8449908 
                 t (days)    s (m)                 u 
                 0.40           2.73             .00944 
                 0.48           2.86             .00771 
                 0.59           3.00             .00632 
                 0.72           3.13             .00519 
                 0.87           3.26             .00428 
                 1.06           3.38             .00353 
                 1.28           3.51             .00292 
                 1.55           3.64             .00242 
                 1.87           3.76             .00200 
                 2.25           3.89             .00166 
                 2.71           4.01             .00138 
                 3.26           4.14             .00115 
                 3.92           4.26             .00095 
                 4.72           4.38             .00079 
                 5.67           4.51             .00066 
                 6.82           4.63             .00055 
                 8.19           4.75             .00046 
                 9.84           4.87             .00038 






 Transmissivity=    357.49m^2/day 
 Storativity= 0.5327008 
 
Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 3.168 Radius 3.168 Radius 3.168 
Layer 11  Layer 12 Layer 13 
                 t (days)    s (m)                 u 
                 0.21           2.82             .00826 
                 0.26           2.97             .00660 
                 0.32           3.11             .00533 
                 0.40           3.25             .00434 
                 0.48           3.38             .00354 
                 0.59           3.51             .00290 
                 0.72           3.65             .00239 
                 0.87           3.77             .00196 
                 1.06           3.90             .00162 
                 1.28           4.03             .00134 
                 1.55           4.16             .00111 
                 1.87           4.28             .00092 
                 2.25           4.41             .00076 
                 2.71           4.53             .00063 
                 3.26           4.66             .00053 
                 3.92           4.78             .00044 
                 4.72           4.90             .00036 
                 5.67           5.02             .00030 
                 6.82           5.15             .00025 
                 8.19           5.27             .00021 
                 9.84           5.39             .00017 
                11.82           5.52             .00015 
 
 
 Transmissivity=    357.55m^2/day 
 Storativity= 0.2447116 
                 t (days)    s (m)                 u 
                 0.13           3.55             .00278 
                 0.17           3.71             .00217 
                 0.21           3.86             .00172 
                 0.26           4.01             .00138 
                 0.32           4.15             .00111 
                 0.40           4.29             .00090 
                 0.48           4.42             .00074 
                 0.59           4.55             .00060 
                 0.72           4.68             .00050 
                 0.87           4.81             .00041 
                 1.06           4.94             .00034 
                 1.28           5.07             .00028 
                 1.55           5.20             .00023 
                 1.87           5.32             .00019 
                 2.25           5.45             .00016 
                 2.71           5.57             .00013 
                 3.26           5.70             .00011 
                 3.92           5.82             .00009 
                 4.72           5.94             .00008 
                 5.67           6.06             .00006 
                 6.82           6.19             .00005 
                 8.19           6.31             .00004 
                 9.84           6.43             .00004 
               11.82           6.56             .00003 
 Transmissivity=   358.01m^2/day 
 Storativity= .0510858 
                 t (days)    s (m)                 u 
                 0.13           6.14             .00006 
                 0.17           6.30             .00004 
                 0.21           6.46             .00004 
                 0.26           6.60             .00003 
                 0.32           6.74             .00002 
                 0.40           6.88             .00002 
                 0.48           7.02             .00002 
                 0.59           7.15             .00001 
                 0.72           7.28             .00001 
                 0.87           7.41             .00001 
                 1.06           7.54             .00001 
                 1.28           7.66             .00001 
                 1.55           7.79             .00000 
                 1.87           7.92             .00000 
                 2.25           8.04             .00000 
                 2.71           8.17             .00000 
                 3.26           8.29             .00000 
                 3.92           8.41             .00000 
                 4.72           8.54             .00000 
                 5.67           8.66             .00000 
                 6.82           8.78             .00000 
                 8.19           8.90             .00000 
                 9.84           9.03             .00000 
               11.82           9.15             .00000 
 Transmissivity=   357.92m^2/day 








Partially Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 3.168 Radius 3.168 Radius 3.168 
Layer 14 Layer 15 Layer 16 
                 t (days)    s (m)                 u 
                0.13           7.18             .00001 
                 0.17           7.34             .00001 
                 0.21           7.50             .00001 
                 0.26           7.64             .00001 
                 0.32           7.78             .00000 
                 0.40           7.92             .00000 
                 0.48           8.06             .00000 
                 0.59           8.19             .00000 
                 0.72           8.32             .00000 
                 0.87           8.45             .00000 
                 1.06           8.58             .00000 
                 1.28           8.70             .00000 
                 1.55           8.83             .00000 
                 1.87           8.96             .00000 
                 2.25           9.08             .00000 
                 2.71           9.21             .00000 
                 3.26           9.33             .00000 
                 3.92           9.45             .00000 
                 4.72           9.58             .00000 
                 5.67           9.70             .00000 
                 6.82           9.82             .00000 
                 8.19           9.95             .00000 
                 9.84          10.07             .00000 
               11.82          10.19             .00000 
 Transmissivity=   357.70m^2/day 
 Storativity= .0002215 
                 t (days)    s (m)                 u 
                0.13           7.70             .00001 
                 0.17           7.86             .00000 
                 0.21           8.02             .00000 
                 0.26           8.16             .00000 
                 0.32           8.30             .00000 
                 0.40           8.44             .00000 
                 0.48           8.58             .00000 
                 0.59           8.71             .00000 
                 0.72           8.84             .00000 
                 0.87           8.97             .00000 
                 1.06           9.10             .00000 
                 1.28           9.22             .00000 
                 1.55           9.35             .00000 
                 1.87           9.48             .00000 
                 2.25           9.60             .00000 
                 2.71           9.73             .00000 
                 3.26           9.85             .00000 
                 3.92           9.97             .00000 
                 4.72          10.10            .00000 
                 5.67          10.22            .00000 
                 6.82          10.34            .00000 
                 8.19          10.46            .00000 
                 9.84          10.59            .00000 
                11.82          10.71           .00000 
 Transmissivity=   357.92m^2/day 
 Storativity= .0001009 
                 t (days)    s (m)                 u 
                0.13           8.01             .00000 
                 0.17           8.17             .00000 
                 0.21           8.32             .00000 
                 0.26           8.47             .00000 
                 0.32           8.61             .00000 
                 0.40           8.75             .00000 
                 0.48           8.88             .00000 
                 0.59           9.01             .00000 
                 0.72           9.14             .00000 
                 0.87           9.27             .00000 
                 1.06           9.40             .00000 
                 1.28           9.53             .00000 
                 1.55           9.66             .00000 
                 1.87           9.78             .00000 
                 2.25           9.91             .00000 
                 2.71          10.03            .00000 
                 3.26          10.15            .00000 
                 3.92          10.28            .00000 
                 4.72          10.40            .00000 
                 5.67          10.52            .00000 
                 6.82          10.65            .00000 
                 8.19          10.77            .00000 
                 9.84          10.89            .00000 
                11.82          11.02           .00000 
 Transmissivity=   358.12m^2/day 
 Storativity= .0000634 
 
Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 3.168 Radius 3.168 Radius 3.168 
Layer 17  Layer 18 Layer 19 
                 t (days)    s (m)                 u 
                0.13           8.19             .00000 
                 0.17           8.36             .00000 
                 0.21           8.51             .00000 
                 0.26           8.65             .00000 
                 0.32           8.80             .00000 
                 0.40           8.93             .00000 
                 0.48           9.07             .00000 
                 0.59           9.20             .00000 
                 0.72           9.33             .00000 
                 0.87           9.46             .00000 
                 1.06           9.59             .00000 
                 1.28           9.72             .00000 
                 1.55           9.84             .00000 
                 1.87           9.97             .00000 
                 2.25          10.09             .00000 
                 2.71          10.22             .00000 
                 3.26          10.34             .00000 
                 3.92          10.46             .00000 
                 4.72          10.59             .00000 
                 5.67          10.71             .00000 
                 6.82          10.83             .00000 
                 8.19          10.96             .00000 
                 9.84          11.08             .00000 
                11.82          11.20            .00000 
 Transmissivity=   358.15m^2/day 
 Storativity= .0000479 
                 t (days)    s (m)                 u 
                 0.13           8.30             .00000 
                 0.17           8.47             .00000 
                 0.21           8.62             .00000 
                 0.26           8.76             .00000 
                 0.32           8.91             .00000 
                 0.40           9.04             .00000 
                 0.48           9.18             .00000 
                 0.59           9.31             .00000 
                 0.72           9.44             .00000 
                 0.87           9.57             .00000 
                 1.06           9.70             .00000 
                 1.28           9.83             .00000 
                 1.55           9.95             .00000 
                 1.87          10.08            .00000 
                 2.25          10.20            .00000 
                 2.71          10.33            .00000 
                 3.26          10.45            .00000 
                 3.92          10.57            .00000 
                 4.72          10.70            .00000 
                 5.67          10.82            .00000 
                 6.82          10.94            .00000 
                 8.19          11.07            .00000 
                 9.84          11.19            .00000 
                11.82          11.31           .00000 
 Transmissivity=   358.15m^2/day 
 Storativity= .0000406 
                 t (days)    s (m)                 u 
                0.13           8.35             .00000 
                 0.17           8.52             .00000 
                 0.21           8.67             .00000 
                 0.26           8.82             .00000 
                 0.32           8.96             .00000 
                 0.40           9.10             .00000 
                 0.48           9.23             .00000 
                 0.59           9.36             .00000 
                 0.72           9.49             .00000 
                 0.87           9.62             .00000 
                 1.06           9.75             .00000 
                 1.28           9.88             .00000 
                 1.55          10.00            .00000 
                 1.87          10.13            .00000 
                 2.25          10.26            .00000 
                 2.71          10.38            .00000 
                 3.26          10.50            .00000 
                 3.92          10.63            .00000 
                 4.72          10.75            .00000 
                 5.67          10.87            .00000 
                 6.82          10.99            .00000 
                 8.19          11.12            .00000 
                 9.84          11.24            .00000 
               11.82          11.36            .00000 
 Transmissivity=   358.31m^2/day 








Partially  Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 6.336 Radius 6.336 Radius 6.336 
Layer 6 Layer 7 Layer 8 
                 t (days)    s (m)                 u 
                1.06           2.72             .00956 
                 1.28           2.85             .00790 
                 1.55           2.98             .00654 
                 1.87           3.10             .00542 
                 2.25           3.23             .00450 
                 2.71           3.35             .00374 
                 3.26           3.48             .00310 
                 3.92           3.60             .00258 
                 4.72           3.72             .00214 
                 5.67           3.84             .00178 
                 6.82           3.97             .00148 
                 8.19           4.09             .00124 
                 9.84           4.21             .00103 













 Transmissivity=    357.09m^2/day 
 Storativity= 0.3601584 
                 t (days)    s (m)                 u 
                 1.06           2.77             .00887 
                 1.28           2.90             .00733 
                 1.55           3.03             .00607 
                 1.87           3.15             .00503 
                 2.25           3.28             .00417 
                 2.71           3.40             .00347 
                 3.26           3.53             .00288 
                 3.92           3.65             .00239 
                 4.72           3.77             .00199 
                 5.67           3.89             .00166 
                 6.82           4.02             .00138 
                 8.19           4.14             .00115 
                 9.84           4.26             .00095 













 Transmissivity=    357.09m^2/day 
 Storativity= 0.3342046 
                 t (days)    s (m)                 u 
                 0.87           2.75             .00918 
                 1.06           2.88             .00757 
                 1.28           3.01             .00626 
                 1.55           3.13             .00519 
                 1.87           3.26             .00430 
                 2.25           3.39             .00357 
                 2.71           3.51             .00296 
                 3.26           3.63             .00246 
                 3.92           3.76             .00204 
                 4.72           3.88             .00170 
















 Transmissivity=    356.87m^2/day 
 Storativity= 0.2852398 
 
Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 6.336 Radius 6.336 Radius 6.336 
Layer 9  Layer 10 Layer 11 
                 t (days)    s (m)                 u 
                 0.72           2.80             .00854 
                 0.87           2.93             .00704 
                 1.06           3.06             .00581 
                 1.28           3.19             .00480 
                 1.55           3.32             .00398 
                 1.87           3.44             .00329 
                 2.25           3.57             .00273 
                 2.71           3.69             .00227 
                 3.26           3.81             .00189 
                 3.92           3.94             .00157 
                 4.72           4.06             .00130 
                 5.67           4.18             .00108 
                 6.82           4.31             .00090 
                 8.19           4.43             .00075 
                 9.84           4.55             .00063 








 Transmissivity=    356.55m^2/day 
 Storativity= 0.2185093 
                 t (days)    s (m)                 u 
                 0.40           2.70             .00992 
                 0.48           2.83             .00810 
                 0.59           2.96             .00664 
                 0.72           3.09             .00546 
                 0.87           3.22             .00450 
                 1.06           3.35             .00371 
                 1.28           3.48             .00307 
                 1.55           3.60             .00254 
                 1.87           3.73             .00210 
                 2.25           3.86             .00175 
                 2.71           3.98             .00145 
                 3.26           4.10             .00120 
                 3.92           4.23             .00100 
                 4.72           4.35             .00083 
                 5.67           4.47             .00069 
                 6.82           4.59             .00058 
                 8.19           4.72             .00048 
                 9.84           4.84             .00040 





 Transmissivity=    357.59m^2/day 
 Storativity= 0.1399884 
                 t (days)    s (m)                 u 
                 0.21           2.74             .00935 
                 0.26           2.88             .00748 
                 0.32           3.03             .00604 
                 0.40           3.16             .00491 
                 0.48           3.30             .00401 
                 0.59           3.43             .00329 
                 0.72           3.56             .00270 
                 0.87           3.69             .00223 
                 1.06           3.82             .00184 
                 1.28           3.95             .00152 
                 1.55           4.07             .00126 
                 1.87           4.20             .00104 
                 2.25           4.32             .00086 
                 2.71           4.45             .00072 
                 3.26           4.57             .00060 
                 3.92           4.70             .00050 
                 4.72           4.82             .00041 
                 5.67           4.94             .00034 
                 6.82           5.06             .00029 
                 8.19           5.19             .00024 
                 9.84           5.31             .00020 
                11.82           5.43            .00016 
 
 Transmissivity=    357.58m^2/day 








Partially Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 6.336 Radius 6.336 Radius 6.336 
Layer 12 Layer 13 Layer 14 
                 t (days)    s (m)                 u 
                 0.13           3.23             .00449 
                 0.17           3.39             .00351 
                 0.21           3.54             .00278 
                 0.26           3.69             .00223 
                 0.32           3.83             .00180 
                 0.40           3.97             .00146 
                 0.48           4.11             .00119 
                 0.59           4.24             .00098 
                 0.72           4.37             .00080 
                 0.87           4.50             .00066 
                 1.06           4.63             .00055 
                 1.28           4.75             .00045 
                 1.55           4.88             .00037 
                 1.87           5.01             .00031 
                 2.25           5.13             .00026 
                 2.71           5.26             .00021 
                 3.26           5.38             .00018 
                 3.92           5.50             .00015 
                 4.72           5.63             .00012 
                 5.67           5.75             .00010 
                 6.82           5.87             .00008 
                 8.19           5.99             .00007 
                 9.84           6.12             .00006 
                11.82           6.24             .00005 
 Transmissivity=   357.69m^2/day 
 Storativity= .0206202 
                 t (days)    s (m)                 u 
                0.13           3.23             .00449 
                 0.17           3.39             .00351 
                 0.21           3.54             .00278 
                 0.26           3.69             .00223 
                 0.32           3.83             .00180 
                 0.40           3.97             .00146 
                 0.48           4.11             .00119 
                 0.59           4.24             .00098 
                 0.72           4.37             .00080 
                 0.87           4.50             .00066 
                 1.06           4.63             .00055 
                 1.28           4.75             .00045 
                 1.55           4.88             .00037 
                 1.87           5.01             .00031 
                 2.25           5.13             .00026 
                 2.71           5.26             .00021 
                 3.26           5.38             .00018 
                 3.92           5.50             .00015 
                 4.72           5.63             .00012 
                 5.67           5.75             .00010 
                 6.82           5.87             .00008 
                 8.19           5.99             .00007 
                 9.84           6.12             .00006 
               11.82           6.24             .00005 
 Transmissivity=   357.69m^2/day 
 Storativity= .0206202 
                 t (days)    s (m)                 u 
                0.13           5.38             .00018 
                 0.17           5.55             .00014 
                 0.21           5.70             .00011 
                 0.26           5.84             .00009 
                 0.32           5.99             .00007 
                 0.40           6.12             .00006 
                 0.48           6.26             .00005 
                 0.59           6.39             .00004 
                 0.72           6.52             .00003 
                 0.87           6.65             .00003 
                 1.06           6.78             .00002 
                 1.28           6.91             .00002 
                 1.55           7.03             .00001 
                 1.87           7.16             .00001 
                 2.25           7.28             .00001 
                 2.71           7.41             .00001 
                 3.26           7.53             .00001 
                 3.92           7.66             .00001 
                 4.72           7.78             .00000 
                 5.67           7.90             .00000 
                 6.82           8.02             .00000 
                 8.19           8.15             .00000 
                 9.84           8.27             .00000 
               11.82           8.39             .00000 
 Transmissivity=   358.02m^2/day 
 Storativity= .0008128 
 
Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 6.336 Radius 6.336 Radius 6.336 
Layer 15  Layer 16 Layer 17 
                 t (days)    s (m)                 u 
                0.13           5.85             .00009 
                 0.17           6.02             .00007 
                 0.21           6.17             .00005 
                 0.26           6.31             .00004 
                 0.32           6.46             .00003 
                 0.40           6.59             .00003 
                 0.48           6.73             .00002 
                 0.59           6.86             .00002 
                 0.72           6.99             .00002 
                 0.87           7.12             .00001 
                 1.06           7.25             .00001 
                 1.28           7.38             .00001 
                 1.55           7.50             .00001 
                 1.87           7.63             .00001 
                 2.25           7.75             .00000 
                 2.71           7.88             .00000 
                 3.26           8.00             .00000 
                 3.92           8.12             .00000 
                 4.72           8.25             .00000 
                 5.67           8.37             .00000 
                 6.82           8.49             .00000 
                 8.19           8.62             .00000 
                 9.84           8.74             .00000 
               11.82           8.86             .00000 
 Transmissivity=   358.15m^2/day 
 Storativity= .0004004 
                 t (days)    s (m)                 u 
                 0.13           6.14             .00007 
                 0.17           6.31             .00005 
                 0.21           6.46             .00004 
                 0.26           6.60             .00003 
                 0.32           6.74             .00003 
                 0.40           6.88             .00002 
                 0.48           7.02             .00002 
                 0.59           7.15             .00002 
                 0.72           7.28             .00001 
                 0.87           7.41             .00001 
                 1.06           7.54             .00001 
                 1.28           7.66             .00001 
                 1.55           7.79             .00001 
                 1.87           7.91             .00000 
                 2.25           8.04             .00000 
                 2.71           8.16             .00000 
                 3.26           8.29             .00000 
                 3.92           8.41             .00000 
                 4.72           8.54             .00000 
                 5.67           8.67             .00000 
                 6.82           8.81             .00000 
                 8.19           8.95             .00000 
                 9.84           9.11             .00000 
               11.82           9.28             .00000 
 Transmissivity=   351.05m^2/day 
 Storativity= .0003146 
                 t (days)    s (m)                 u 
                0.13           6.32             .00004 
                 0.17           6.49             .00003 
                 0.21           6.64             .00003 
                 0.26           6.78             .00002 
                 0.32           6.93             .00002 
                 0.40           7.06             .00001 
                 0.48           7.20             .00001 
                 0.59           7.33             .00001 
                 0.72           7.46             .00001 
                 0.87           7.59             .00001 
                 1.06           7.72             .00001 
                 1.28           7.85             .00000 
                 1.55           7.97             .00000 
                 1.87           8.10             .00000 
                 2.25           8.22             .00000 
                 2.71           8.35             .00000 
                 3.26           8.47             .00000 
                 3.92           8.59             .00000 
                 4.72           8.72             .00000 
                 5.67           8.84             .00000 
                 6.82           8.96             .00000 
                 8.19           9.09             .00000 
                 9.84           9.21             .00000 
               11.82           9.33             .00000 
 Transmissivity=   358.15m^2/day 









Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 12.672 Radius 12.672 Radius 12.672 
Layer 7  Layer 8 Layer 9 
                 t (days)    s (m)                 u 
                 1.06           2.74             .00928 
                 1.28           2.87             .00767 
                 1.55           2.99             .00635 
                 1.87           3.12             .00527 
                 2.25           3.24             .00437 
                 2.71           3.37             .00363 
                 3.26           3.49             .00301 
                 3.92           3.61             .00250 
                 4.72           3.74             .00208 
                 5.67           3.86             .00173 
                 6.82           3.98             .00144 
                 8.19           4.11             .00120 
                 9.84           4.23             .00100 





 Transmissivity=    357.48m^2/day 
 Storativity= 0.0875406 
                 t (days)    s (m)                 u 
                 0.87           2.71             .00972 
                 1.06           2.84             .00803 
                 1.28           2.96             .00663 
                 1.55           3.09             .00549 
                 1.87           3.22             .00455 
                 2.25           3.34             .00378 
                 2.71           3.46             .00314 
                 3.26           3.59             .00261 
                 3.92           3.71             .00217 
                 4.72           3.83             .00180 
                 5.67           3.96             .00150 
                 6.82           4.08             .00125 
                 8.19           4.20             .00104 
                 9.84           4.33             .00086 




Transmissivity=    357.48m^2/day 
 Storativity= 0.0756769 
                 t (days)    s (m)                 u 
                 0.72           2.74             .00940 
                 0.87           2.87             .00774 
                 1.06           2.99             .00639 
                 1.28           3.12             .00528 
                 1.55           3.25             .00437 
                 1.87           3.37             .00362 
                 2.25           3.50             .00301 
                 2.71           3.62             .00250 
                 3.26           3.75             .00207 
                 3.92           3.87             .00172 
                 4.72           3.99             .00143 
                 5.67           4.12             .00119 
                 6.82           4.24             .00099 
                 8.19           4.36             .00083 
                 9.84           4.49             .00069 
                11.82           4.61            .00057 
 
 
 Transmissivity=    356.85m^2/day 




Partially Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 6.336 Radius 6.336 Radius 12.672 
Layer 18 Layer 19  Layer 6 
                 t (days)    s (m)                 u 
                 0.13           6.43             .00004 
                 0.17           6.59             .00003 
                 0.21           6.75             .00002 
                 0.26           6.89             .00002 
                 0.32           7.03             .00001 
                 0.40           7.17             .00001 
                 0.48           7.31             .00001 
                 0.59           7.44             .00001 
                 0.72           7.57             .00001 
                 0.87           7.70             .00001 
                 1.06           7.83             .00000 
                 1.28           7.95             .00000 
                 1.55           8.08             .00000 
                 1.87           8.21             .00000 
                 2.25           8.33             .00000 
                 2.71           8.46             .00000 
                 3.26           8.58             .00000 
                 3.92           8.70             .00000 
                 4.72           8.82             .00000 
                 5.67           8.95             .00000 
                 6.82           9.07             .00000 
                 8.19           9.19             .00000 
                 9.84           9.32             .00000 
                11.82           9.44             .00000 
 
 
 Transmissivity=   358.08m^2/day 
 Storativity= .0001686 
                 t (days)    s (m)                 u 
                 0.13           6.48             .00003 
                 0.17           6.64             .00003 
                 0.21           6.80             .00002 
                 0.26           6.94             .00002 
                 0.32           7.08             .00001 
                 0.40           7.22             .00001 
                 0.48           7.36             .00001 
                 0.59           7.49             .00001 
                 0.72           7.62             .00001 
                 0.87           7.75             .00001 
                 1.06           7.87             .00000 
                 1.28           8.00             .00000 
                 1.55           8.13             .00000 
                 1.87           8.26             .00000 
                 2.25           8.38             .00000 
                 2.71           8.51             .00000 
                 3.26           8.63             .00000 
                 3.92           8.75             .00000 
                 4.72           8.88             .00000 
                 5.67           9.00             .00000 
                 6.82           9.12             .00000 
                 8.19           9.24             .00000 
                 9.84           9.37             .00000 
               11.82           9.49             .00000 
 
 
 Transmissivity=   357.89m^2/day 
 Storativity= .0001573 
                 t (days)    s (m)                 u 
                 1.28           2.82             .00825 
                 1.55           2.95             .00683 
                 1.87           3.07             .00566 
                 2.25           3.20             .00470 
                 2.71           3.32             .00390 
                 3.26           3.44             .00324 
                 3.92           3.57             .00269 
                 4.72           3.69             .00224 
                 5.67           3.81             .00186 
                 6.82           3.94             .00155 
                 8.19           4.06             .00129 
                 9.84           4.18             .00107 














 Transmissivity=    357.28m^2/day 







Partially Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 12.672 Radius 12.672 Radius 12.672 
Layer 10 Layer 11  Layer 12 
                 t (days)    s (m)                 u 
                 0.48           2.71             .00973 
                 0.59           2.85             .00797 
                 0.72           2.98             .00655 
                 0.87           3.11             .00540 
                 1.06           3.23             .00445 
                 1.28           3.36             .00368 
                 1.55           3.49             .00305 
                 1.87           3.61             .00253 
                 2.25           3.74             .00210 
                 2.71           3.86             .00174 
                 3.26           3.99             .00145 
                 3.92           4.11             .00120 
                 4.72           4.23             .00100 
                 5.67           4.36             .00083 
                 6.82           4.48             .00069 
                 8.19           4.60             .00058 
                 9.84           4.73             .00048 






 Transmissivity=    356.95m^2/day 
 Storativity= 0.0419437 
                 t (days)    s (m)                 u 
                 0.32           2.79             .00869 
                 0.40           2.93             .00707 
                 0.48           3.06             .00577 
                 0.59           3.19             .00473 
                 0.72           3.32             .00389 
                 0.87           3.45             .00320 
                 1.06           3.58             .00264 
                 1.28           3.71             .00218 
                 1.55           3.84             .00181 
                 1.87           3.96             .00150 
                 2.25           4.09             .00124 
                 2.71           4.21             .00103 
                 3.26           4.33             .00086 
                 3.92           4.46             .00071 
                 4.72           4.58             .00059 
                 5.67           4.70             .00049 
                 6.82           4.83             .00041 
                 8.19           4.95             .00034 
                 9.84           5.07             .00028 




 Transmissivity=    357.13m^2/day 
 Storativity= 0.0248959 
                 t (days)    s (m)                 u 
                 0.17           2.83             .00812 
                 0.21           2.98             .00644 
                 0.26           3.13             .00515 
                 0.32           3.27             .00416 
                 0.40           3.41             .00338 
                 0.48           3.54             .00276 
                 0.59           3.68             .00226 
                 0.72           3.81             .00186 
                 0.87           3.94             .00153 
                 1.06           4.06             .00127 
                 1.28           4.19             .00105 
                 1.55           4.32             .00087 
                 1.87           4.44             .00072 
                 2.25           4.57             .00060 
                 2.71           4.69             .00049 
                 3.26           4.82             .00041 
                 3.92           4.94             .00034 
                 4.72           5.06             .00028 
                 5.67           5.19             .00024 
                 6.82           5.31             .00020 
                 8.19           5.43             .00016 
                 9.84           5.56             .00014 
               11.82           5.68             .00011 
 Transmissivity=   357.82m^2/day 
 Storativity= .0119447 
 
Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 12.672 Radius 12.672 Radius 12.672 
Layer 13  Layer 14 Layer 15 
                 t (days)    s (m)                 u 
                 0.13           3.26             .00428 
                 0.17           3.42             .00334 
                 0.21           3.57             .00265 
                 0.26           3.72             .00212 
                 0.32           3.86             .00171 
                 0.40           4.00             .00139 
                 0.48           4.13             .00114 
                 0.59           4.26             .00093 
                 0.72           4.40             .00077 
                 0.87           4.52             .00063 
                 1.06           4.65             .00052 
                 1.28           4.78             .00043 
                 1.55           4.91             .00036 
                 1.87           5.03             .00030 
                 2.25           5.16             .00025 
                 2.71           5.28             .00020 
                 3.26           5.41             .00017 
                 3.92           5.53             .00014 
                 4.72           5.65             .00012 
                 5.67           5.77             .00010 
                 6.82           5.90             .00008 
                 8.19           6.02             .00007 
                 9.84           6.14             .00006 
                11.82           6.27             .00005 
 Transmissivity=   358.08m^2/day 
 Storativity= .0049225 
                 t (days)    s (m)                 u 
                 0.13           3.74             .00207 
                 0.17           3.90             .00162 
                 0.21           4.06             .00128 
                 0.26           4.20             .00103 
                 0.32           4.34             .00083 
                 0.40           4.48             .00067 
                 0.48           4.62             .00055 
                 0.59           4.75             .00045 
                 0.72           4.88             .00037 
                 0.87           5.01             .00031 
                 1.06           5.14             .00025 
                 1.28           5.26             .00021 
                 1.55           5.39             .00017 
                 1.87           5.52             .00014 
                 2.25           5.64             .00012 
                 2.71           5.76             .00010 
                 3.26           5.89             .00008 
                 3.92           6.01             .00007 
                 4.72           6.13             .00006 
                 5.67           6.26             .00005 
                 6.82           6.38             .00004 
                 8.19           6.50             .00003 
                 9.84           6.63             .00003 
               11.82           6.75             .00002 
 Transmissivity=   358.17m^2/day 
 Storativity= .0023803 
                 t (days)    s (m)                 u 
                 0.13           4.09             .00123 
                 0.17           4.25             .00096 
                 0.21           4.40             .00076 
                 0.26           4.55             .00061 
                 0.32           4.69             .00049 
                 0.40           4.83             .00040 
                 0.48           4.96             .00033 
                 0.59           5.10             .00027 
                 0.72           5.23             .00022 
                 0.87           5.36             .00018 
                 1.06           5.48             .00015 
                 1.28           5.61             .00012 
                 1.55           5.74             .00010 
                 1.87           5.86             .00008 
                 2.25           5.99             .00007 
                 2.71           6.11             .00006 
                 3.26           6.24             .00005 
                 3.92           6.36             .00004 
                 4.72           6.48             .00003 
                 5.67           6.61             .00003 
                 6.82           6.73             .00002 
                 8.19           6.85             .00002 
                 9.84           6.97             .00002 
               11.82           7.10             .00001 
 Transmissivity=   358.06m^2/day 








Partially Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 12.672 Radius 12.672 Radius 12.672 
Layer 16 Layer 17  Layer 18 
                 t (days)    s (m)                 u 
                 0.13           4.33             .00086 
                 0.17           4.49             .00067 
                 0.21           4.64             .00053 
                 0.26           4.79             .00043 
                 0.32           4.93             .00034 
                 0.40           5.07             .00028 
                 0.48           5.20             .00023 
                 0.59           5.33             .00019 
                 0.72           5.47             .00015 
                 0.87           5.59             .00013 
                 1.06           5.72             .00010 
                 1.28           5.85             .00009 
                 1.55           5.98             .00007 
                 1.87           6.10             .00006 
                 2.25           6.23             .00005 
                 2.71           6.35             .00004 
                 3.26           6.48             .00003 
                 3.92           6.60             .00003 
                 4.72           6.72             .00002 
                 5.67           6.84             .00002 
                 6.82           6.97             .00002 
                 8.19           7.09             .00001 
                 9.84           7.21             .00001 
                11.82           7.34             .00001 
 Transmissivity=   358.08m^2/day 
 Storativity= .0009889 
                 t (days)    s (m)                 u 
                 0.13           4.33             .00086 
                 0.17           4.49             .00067 
                 0.21           4.64             .00053 
                 0.26           4.79             .00043 
                 0.32           4.93             .00034 
                 0.40           5.07             .00028 
                 0.48           5.20             .00023 
                 0.59           5.33             .00019 
                 0.72           5.47             .00015 
                 0.87           5.59             .00013 
                 1.06           5.72             .00010 
                 1.28           5.85             .00009 
                 1.55           5.98             .00007 
                 1.87           6.10             .00006 
                 2.25           6.23             .00005 
                 2.71           6.35             .00004 
                 3.26           6.48             .00003 
                 3.92           6.60             .00003 
                 4.72           6.72             .00002 
                 5.67           6.84             .00002 
                 6.82           6.97             .00002 
                 8.19           7.09             .00001 
                 9.84           7.21             .00001 
               11.82           7.34             .00001 
 Transmissivity=   358.08m^2/day 
 Storativity= .0009889 
                 t (days)    s (m)                 u 
                0.13           4.59             .00058 
                 0.17           4.75             .00045 
                 0.21           4.90             .00036 
                 0.26           5.05             .00029 
                 0.32           5.19             .00023 
                 0.40           5.33             .00019 
                 0.48           5.46             .00015 
                 0.59           5.59             .00013 
                 0.72           5.72             .00010 
                 0.87           5.85             .00008 
                 1.06           5.98             .00007 
                 1.28           6.11             .00006 
                 1.55           6.23             .00005 
                 1.87           6.36             .00004 
                 2.25           6.48             .00003 
                 2.71           6.61             .00003 
                 3.26           6.73             .00002 
                 3.92           6.86             .00002 
                 4.72           6.98             .00002 
                 5.67           7.10             .00001 
                 6.82           7.22             .00001 
                 8.19           7.35             .00001 
                 9.84           7.47             .00001 
               11.82           7.59             .00001 
 Transmissivity=   358.67m^2/day 
 Storativity= .0006631 
 
Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 12.672 Radius 25.344 Radius 25.344 
Layer 19  Layer 6 Layer 7 
                 t (days)    s (m)                 u 
                 0.13           4.63             .00054 
                 0.17           4.80             .00042 
                 0.21           4.95             .00033 
                 0.26           5.09             .00027 
                 0.32           5.23             .00022 
                 0.40           5.37             .00018 
                 0.48           5.51             .00014 
                 0.59           5.64             .00012 
                 0.72           5.77             .00010 
                 0.87           5.90             .00008 
                 1.06           6.03             .00007 
                 1.28           6.15             .00005 
                 1.55           6.28             .00005 
                 1.87           6.41             .00004 
                 2.25           6.53             .00003 
                 2.71           6.65             .00003 
                 3.26           6.78             .00002 
                 3.92           6.90             .00002 
                 4.72           7.02             .00001 
                 5.67           7.15             .00001 
                 6.82           7.27             .00001 
                 8.19           7.39             .00001 
                 9.84           7.52             .00001 
               11.82           7.64             .00001 
 Transmissivity=   358.43m^2/day 
 Storativity= .0006220 
                 t (days)    s (m)                 u 
                 1.28           2.70             .00983 
                 1.55           2.83             .00814 
                 1.87           2.96             .00674 
                 2.25           3.08             .00559 
                 2.71           3.21             .00464 
                 3.26           3.33             .00386 
                 3.92           3.45             .00321 
                 4.72           3.58             .00267 
                 5.67           3.70             .00222 
                 6.82           3.82             .00185 
                 8.19           3.94             .00154 
                 9.84           4.07             .00128 












 Transmissivity=    357.12m^2/day 
 Storativity= 0.0279926 
                 t (days)    s (m)                 u 
                 1.28           2.74             .00932 
                 1.55           2.86             .00772 
                 1.87           2.99             .00639 
                 2.25           3.11             .00531 
                 2.71           3.24             .00440 
                 3.26           3.36             .00366 
                 3.92           3.49             .00304 
                 4.72           3.61             .00253 
                 5.67           3.73             .00210 
                 6.82           3.85             .00175 
                 8.19           3.98             .00146 
                 9.84           4.10             .00121 












 Transmissivity=    357.44m^2/day 








Partially Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 25.344 
Layer 8 Layer 9  Layer 10 
                 t (days)    s (m)                 u 
                 1.28           2.80             .00846 
                 1.55           2.93             .00701 
                 1.87           3.06             .00581 
                 2.25           3.18             .00482 
                 2.71           3.31             .00400 
                 3.26           3.43             .00332 
                 3.92           3.55             .00276 
                 4.72           3.68             .00230 
                 5.67           3.80             .00191 
                 6.82           3.92             .00159 
                 8.19           4.04             .00132 
                 9.84           4.17             .00110 





 Transmissivity=    357.12m^2/day 
 Storativity= 0.0241034 
                 t (days)    s (m)                 u 
                 1.06           2.78             .00874 
                 1.28           2.91             .00723 
                 1.55           3.03             .00598 
                 1.87           3.16             .00496 
                 2.25           3.28             .00411 
                 2.71           3.41             .00342 
                 3.26           3.53             .00284 
                 3.92           3.66             .00236 
                 4.72           3.78             .00196 
                 5.67           3.90             .00163 
                 6.82           4.02             .00136 
                 8.19           4.15             .00113 
                 9.84           4.27             .00094 




 Transmissivity=    357.41m^2/day 
 Storativity= 0.0206074 
                 t (days)    s (m)                 u 
                 0.87           2.79             .00866 
                 1.06           2.92             .00714 
                 1.28           3.05             .00591 
                 1.55           3.17             .00489 
                 1.87           3.30             .00405 
                 2.25           3.42             .00336 
                 2.71           3.55             .00279 
                 3.26           3.67             .00232 
                 3.92           3.80             .00193 
                 4.72           3.92             .00160 
                 5.67           4.04             .00133 
                 6.82           4.17             .00111 
                 8.19           4.29             .00092 
                 9.84           4.41             .00077 
                11.82           4.53            .00064 
 
 
 Transmissivity=    356.86m^2/day 
 Storativity= 0.0168143 
 
Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 25.344 
Layer 11  Layer 12 Layer 13 
                 t (days)    s (m)                 u 
                 0.59           2.71             .00973 
                 0.72           2.84             .00800 
                 0.87           2.97             .00659 
                 1.06           3.10             .00544 
                 1.28           3.23             .00449 
                 1.55           3.35             .00372 
                 1.87           3.48             .00308 
                 2.25           3.60             .00256 
                 2.71           3.73             .00212 
                 3.26           3.85             .00177 
                 3.92           3.97             .00147 
                 4.72           4.10             .00122 
                 5.67           4.22             .00101 
                 6.82           4.34             .00084 
                 8.19           4.47             .00070 
                 9.84           4.59             .00059 






 Transmissivity=    357.24m^2/day 
 Storativity= 0.0128087 
                 t (days)    s (m)                 u 
                 0.48           2.79             .00864 
                 0.59           2.92             .00708 
                 0.72           3.05             .00582 
                 0.87           3.18             .00479 
                 1.06           3.31             .00396 
                 1.28           3.43             .00327 
                 1.55           3.56             .00271 
                 1.87           3.69             .00224 
                 2.25           3.81             .00186 
                 2.71           3.94             .00155 
                 3.26           4.06             .00128 
                 3.92           4.18             .00107 
                 4.72           4.31             .00089 
                 5.67           4.43             .00074 
                 6.82           4.55             .00061 
                 8.19           4.67             .00051 
                 9.84           4.80             .00043 





 Transmissivity=    357.57m^2/day 
 Storativity= 0.0093274 
                 t (days)    s (m)                 u 
                0.32           2.74             .00929 
                 0.40           2.88             .00756 
                 0.48           3.01             .00617 
                 0.59           3.14             .00506 
                 0.72           3.27             .00416 
                 0.87           3.40             .00342 
                 1.06           3.53             .00283 
                 1.28           3.66             .00234 
                 1.55           3.78             .00193 
                 1.87           3.91             .00160 
                 2.25           4.03             .00133 
                 2.71           4.16             .00110 
                 3.26           4.28             .00092 
                 3.92           4.41             .00076 
                 4.72           4.53             .00063 
                 5.67           4.65             .00053 
                 6.82           4.77             .00044 
                 8.19           4.90             .00037 
                 9.84           5.02             .00030 
               11.82           5.14             .00025 
 
 
 Transmissivity=    357.77m^2/day 









Partially Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 25.344 
Layer 14 Layer 15  Layer 16 
                 t (days)    s (m)                 u 
                 0.26           2.81             .00835 
                 0.32           2.95             .00674 
                 0.40           3.09             .00548 
                 0.48           3.22             .00448 
                 0.59           3.35             .00367 
                 0.72           3.48             .00302 
                 0.87           3.61             .00248 
                 1.06           3.74             .00205 
                 1.28           3.87             .00169 
                 1.55           3.99             .00140 
                 1.87           4.12             .00116 
                 2.25           4.24             .00096 
                 2.71           4.37             .00080 
                 3.26           4.49             .00067 
                 3.92           4.61             .00055 
                 4.72           4.74             .00046 
                 5.67           4.86             .00038 
                 6.82           4.98             .00032 
                 8.19           5.11             .00027 
                 9.84           5.23             .00022 





 Transmissivity=    358.15m^2/day 
 Storativity= 0.0048426 
                 t (days)    s (m)                 u 
                 0.17           2.69             .00996 
                 0.21           2.84             .00790 
                 0.26           2.99             .00632 
                 0.32           3.13             .00510 
                 0.40           3.26             .00415 
                 0.48           3.40             .00339 
                 0.59           3.53             .00278 
                 0.72           3.66             .00228 
                 0.87           3.79             .00188 
                 1.06           3.92             .00155 
                 1.28           4.04             .00128 
                 1.55           4.17             .00106 
                 1.87           4.30             .00088 
                 2.25           4.42             .00073 
                 2.71           4.54             .00061 
                 3.26           4.67             .00050 
                 3.92           4.79             .00042 
                 4.72           4.91             .00035 
                 5.67           5.04             .00029 
                 6.82           5.16             .00024 
                 8.19           5.28             .00020 
                 9.84           5.41             .00017 
               11.82           5.53             .00014 
 
 
 Transmissivity=    358.79m^2/day 
 Storativity= 0.0036712 
                 t (days)    s (m)                 u 
                 0.17           2.83             .00803 
                 0.21           2.98             .00637 
                 0.26           3.13             .00510 
                 0.32           3.27             .00412 
                 0.40           3.40             .00335 
                 0.48           3.54             .00273 
                 0.59           3.67             .00224 
                 0.72           3.80             .00184 
                 0.87           3.93             .00152 
                 1.06           4.06             .00125 
                 1.28           4.18             .00103 
                 1.55           4.31             .00086 
                 1.87           4.44             .00071 
                 2.25           4.56             .00059 
                 2.71           4.68             .00049 
                 3.26           4.81             .00041 
                 3.92           4.93             .00034 
                 4.72           5.06             .00028 
                 5.67           5.18             .00023 
                 6.82           5.30             .00019 
                 8.19           5.42             .00016 
                 9.84           5.55             .00013 
               11.82           5.67             .00011 
 
 
 Transmissivity=   358.95m^2/day 
 Storativity= .0029635 
 
Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 25.344 
Layer 17  Layer 18 Layer 19 
                 t (days)    s (m)                 u 
                 0.13           2.78             .00876 
                 0.17           2.94             .00685 
                 0.21           3.08             .00543 
                 0.26           3.23             .00435 
                 0.32           3.37             .00351 
                 0.40           3.51             .00285 
                 0.48           3.64             .00233 
                 0.59           3.77             .00191 
                 0.72           3.90             .00157 
                 0.87           4.03             .00129 
                 1.06           4.16             .00107 
                 1.28           4.29             .00088 
                 1.55           4.41             .00073 
                 1.87           4.54             .00061 
                 2.25           4.66             .00050 
                 2.71           4.79             .00042 
                 3.26           4.91             .00035 
                 3.92           5.04             .00029 
                 4.72           5.16             .00024 
                 5.67           5.28             .00020 
                 6.82           5.40             .00017 
                 8.19           5.53             .00014 
                 9.84           5.65             .00011 
                11.82           5.77             .00010 
 Transmissivity=   359.23m^2/day 
 Storativity= .0025280 
                 t (days)    s (m)                 u 
                 0.13           2.78             .00876 
                 0.17           2.94             .00685 
                 0.21           3.08             .00543 
                 0.26           3.23             .00435 
                 0.32           3.37             .00351 
                 0.40           3.51             .00285 
                 0.48           3.64             .00233 
                 0.59           3.77             .00191 
                 0.72           3.90             .00157 
                 0.87           4.03             .00129 
                 1.06           4.16             .00107 
                 1.28           4.29             .00088 
                 1.55           4.41             .00073 
                 1.87           4.54             .00061 
                 2.25           4.66             .00050 
                 2.71           4.79             .00042 
                 3.26           4.91             .00035 
                 3.92           5.04             .00029 
                 4.72           5.16             .00024 
                 5.67           5.28             .00020 
                 6.82           5.40             .00017 
                 8.19           5.53             .00014 
                 9.84           5.65             .00011 
               11.82           5.77             .00010 
 Transmissivity=   359.23m^2/day 
 Storativity= .0025280 
                 t (days)    s (m)                 u 
                 0.13           2.88             .00750 
                 0.17           3.04             .00586 
                 0.21           3.19             .00465 
                 0.26           3.33             .00372 
                 0.32           3.47             .00300 
                 0.40           3.61             .00244 
                 0.48           3.74             .00199 
                 0.59           3.87             .00163 
                 0.72           4.00             .00134 
                 0.87           4.13             .00111 
                 1.06           4.26             .00091 
                 1.28           4.39             .00076 
                 1.55           4.51             .00063 
                 1.87           4.64             .00052 
                 2.25           4.76             .00043 
                 2.71           4.89             .00036 
                 3.26           5.01             .00030 
                 3.92           5.14             .00025 
                 4.72           5.26             .00020 
                 5.67           5.38             .00017 
                 6.82           5.50             .00014 
                 8.19           5.63             .00012 
                 9.84           5.75             .00010 
               11.82           5.87             .00008 
 Transmissivity=   359.46m^2/day 








Partially Screened Isotropic - Pumping Rate 3000 m
3
/day 
Radius 50.688 Radius 50.688 Radius 50.688 
Layer 6 Layer 7  Layer 8 
                 t (days)    s (m)                 u 
                 2.25           2.73             .00881 
                 2.71           2.85             .00731 
                 3.26           2.97             .00608 
                 3.92           3.10             .00505 
                 4.72           3.22             .00420 
                 5.67           3.34             .00349 
                 6.82           3.47             .00291 
                 8.19           3.59             .00242 
                 9.84           3.71             .00201 




 Transmissivity=   363.26m^2/day 
 Storativity= .0112076 
                 t (days)    s (m)                 u 
                 2.25           2.74             .00941 
                 2.71           2.86             .00781 
                 3.26           2.98             .00649 
                 3.92           3.11             .00539 
                 4.72           3.23             .00448 
                 5.67           3.35             .00373 
                 6.82           3.48             .00310 
                 8.19           3.60             .00258 
                 9.84           3.72             .00215 




 Transmissivity=    356.83m^2/day 
 Storativity= 0.0117598 
                 t (days)    s (m)                 u 
                 2.25           2.76             .00895 
                 2.71           2.89             .00743 
                 3.26           3.01             .00618 
                 3.92           3.13             .00513 
                 4.72           3.26             .00427 
                 5.67           3.38             .00355 
                 6.82           3.50             .00295 
                 8.19           3.62             .00246 
                 9.84           3.75             .00205 




 Transmissivity=    357.71m^2/day 
 Storativity= 0.0112188 
 
Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 50.688 Radius 50.688 Radius 50.688 
Layer 9  Layer 10 Layer 11 
                 t (days)    s (m)                 u 
                 2.25           2.80             .00860 
                 2.71           2.92             .00714 
                 3.26           3.04             .00593 
                 3.92           3.17             .00493 
                 4.72           3.29             .00410 
                 5.67           3.41             .00341 
                 6.82           3.54             .00284 
                 8.19           3.66             .00236 
                 9.84           3.78             .00197 
                11.82           3.91             .00164 
 
 
 Transmissivity=    356.83m^2/day 
 Storativity= 0.0107509 
                 t (days)    s (m)                 u 
                 1.87           2.72             .00952 
                 2.25           2.84             .00790 
                 2.71           2.97             .00656 
                 3.26           3.09             .00545 
                 3.92           3.21             .00453 
                 4.72           3.34             .00377 
                 5.67           3.46             .00313 
                 6.82           3.58             .00261 
                 8.19           3.70             .00217 
                 9.84           3.83             .00181 
               11.82           3.95             .00150 
 
 Transmissivity=    358.04m^2/day 
 Storativity= 0.0099115 
                 t (days)    s (m)                 u 
                1.87           2.77             .00873 
                 2.25           2.90             .00725 
                 2.71           3.02             .00602 
                 3.26           3.14             .00500 
                 3.92           3.27             .00415 
                 4.72           3.39             .00345 
                 5.67           3.51             .00287 
                 6.82           3.63             .00239 
                 8.19           3.76             .00199 
                 9.84           3.88             .00166 
               11.82           4.00             .00138 
 
 Transmissivity=    358.56m^2/day 
 Storativity= 0.0091029 
 
Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 50.688 Radius 50.688 Radius 50.688 
Layer 12  Layer 13 Layer 14 
                 t (days)    s (m)                 u 
                1.55           2.70             .00988 
                 1.87           2.83             .00819 
                 2.25           2.95             .00679 
                 2.71           3.08             .00564 
                 3.26           3.20             .00469 
                 3.92           3.32             .00389 
                 4.72           3.45             .00324 
                 5.67           3.57             .00269 
                 6.82           3.69             .00224 
                 8.19           3.82             .00187 
                 9.84           3.94             .00155 
                11.82           4.06             .00129 
 
 
 Transmissivity=    357.00m^2/day 
 Storativity= 0.0084966 
                 t (days)    s (m)                 u 
                1.55           2.76             .00903 
                 1.87           2.89             .00749 
                 2.25           3.01             .00621 
                 2.71           3.14             .00516 
                 3.26           3.26             .00428 
                 3.92           3.38             .00356 
                 4.72           3.51             .00296 
                 5.67           3.63             .00246 
                 6.82           3.75             .00205 
                 8.19           3.88             .00171 
                 9.84           4.00             .00142 
               11.82           4.12             .00118 
 
 
 Transmissivity=    357.00m^2/day 
 Storativity= 0.0077675 
                 t (days)    s (m)                 u 
               1.28           2.70             .00983 
                 1.55           2.82             .00814 
                 1.87           2.95             .00674 
                 2.25           3.07             .00559 
                 2.71           3.20             .00464 
                 3.26           3.32             .00386 
                 3.92           3.44             .00321 
                 4.72           3.57             .00267 
                 5.67           3.69             .00222 
                 6.82           3.81             .00185 
                 8.19           3.93             .00154 
                 9.84           4.06             .00128 
               11.82           4.18             .00106 
 
 Transmissivity=    358.08m^2/day 








Partially Screened Isotropic - Q=3000 m
3
/day 
Radius 50.688 Radius 50.688 Radius 50.688 
Layer 15  Layer 16 Layer 17 
                 t (days)    s (m)                 u 
                 1.28           2.75             .00899 
                 1.55           2.88             .00744 
                 1.87           3.00             .00617 
                 2.25           3.13             .00512 
                 2.71           3.25             .00425 
                 3.26           3.37             .00353 
                 3.92           3.50             .00293 
                 4.72           3.62             .00244 
                 5.67           3.74             .00203 
                 6.82           3.86             .00169 
                 8.19           3.99             .00141 
                 9.84           4.11             .00117 




 Transmissivity=    358.71m^2/day 
 Storativity= 0.0064310 
                 t (days)    s (m)                 u 
                1.28           2.80             .00850 
                 1.55           2.92             .00704 
                 1.87           3.05             .00583 
                 2.25           3.17             .00484 
                 2.71           3.29             .00402 
                 3.26           3.42             .00334 
                 3.92           3.54             .00277 
                 4.72           3.66             .00231 
                 5.67           3.79             .00192 
                 6.82           3.91             .00160 
                 8.19           4.03             .00133 
                 9.84           4.16             .00111 




 Transmissivity=    357.92m^2/day 
 Storativity= 0.0060647 
                 t (days)    s (m)                 u 
                1.06           2.70             .00976 
                 1.28           2.83             .00807 
                 1.55           2.96             .00668 
                 1.87           3.08             .00554 
                 2.25           3.21             .00459 
                 2.71           3.33             .00381 
                 3.26           3.45             .00317 
                 3.92           3.58             .00263 
                 4.72           3.70             .00219 
                 5.67           3.82             .00182 
                 6.82           3.95             .00152 
                 8.19           4.07             .00126 
                 9.84           4.19             .00105 
               11.82           4.31             .00087 
 
 
 Transmissivity=    357.85m^2/day 
 Storativity= 0.0057583 
 
Partially Screened Isotropic - Q=3000 m
3




Radius 50.688 Radius 50.688 Radius 3.168 
Layer 18  Layer 19 Layer 6 
                 t (days)    s (m)                 u 
                 1.06           2.73             .00948 
                 1.28           2.85             .00784 
                 1.55           2.98             .00649 
                 1.87           3.11             .00538 
                 2.25           3.23             .00446 
                 2.71           3.35             .00371 
                 3.26           3.48             .00308 
                 3.92           3.60             .00256 
                 4.72           3.72             .00213 
                 5.67           3.85             .00177 
                 6.82           3.97             .00147 
                 8.19           4.09             .00123 
                 9.84           4.22             .00102 
                11.82           4.34             .00085 
 
 
 Transmissivity=    357.35m^2/day 
 Storativity= 0.0055861 
                 t (days)    s (m)                 u 
                 1.06           2.74             .00849 
                 1.28           2.87             .00702 
                 1.55           2.99             .00581 
                 1.87           3.12             .00482 
                 2.25           3.24             .00400 
                 2.71           3.37             .00332 
                 3.26           3.49             .00276 
                 3.92           3.61             .00229 
                 4.72           3.74             .00190 
                 5.67           3.86             .00158 
                 6.82           3.98             .00132 
                 8.19           4.10             .00110 
                 9.84           4.23             .00091 
               11.82           4.35             .00076 
 
 
 Transmissivity=   363.56m^2/day 
 Storativity= .0050883 
                 t (days)    s (m)                 u 
 















 Transmissivity=   834.49m^2/day 





Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 3.168 Radius 3.168m Radius 3.168 
Layer 7  Layer 8 Layer 9 
                 t (days)    s (m)                 u 
No valid data based on u criterion 
 
 Transmissivity=   836.44m^2/day 
 Storativity= ******** 
                 t (days)    s (m)                 u 
No valid data based on u criterion 
  
Transmissivity=   838.00m^2/day 
 Storativity= ******** 
                 t (days)    s (m)                 u 
No valid data based on u criterion 
 
 Transmissivity=   834.48m^2/day 









Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 3.168 Radius 3.168 Radius 3.168 
Layer 11  Layer 12 Layer 13 
                 t (days)    s (m)                 u 
                 0.13           4.03             .00604 
                 0.17           4.27             .00472 
                 0.21           4.50             .00375 
                 0.26           4.73             .00300 
                 0.32           4.94             .00242 
                 0.40           5.15             .00197 
                 0.48           5.35             .00161 
                 0.59           5.55             .00132 
                 0.72           5.74             .00108 
                 0.87           5.93             .00089 
                 1.06           6.11             .00074 
                 1.28           6.29             .00061 
                 1.55           6.46             .00050 
                 1.87           6.63             .00042 
                 2.25           6.80             .00035 
                 2.71           6.96             .00029 
                 3.26           7.12             .00024 
                 3.92           7.27             .00020 
                 4.72           7.42             .00017 
                 5.67           7.56             .00014 
                 6.82           7.70             .00011 
                 8.19           7.84             .00010 
                 9.84           7.98             .00008 
                11.82           8.11             .00007 
 Transmissivity=   262.09m^2/day 
 Storativity= .0814360 
                 t (days)    s (m)                 u 
                 0.13           4.76             .00272 
                 0.17           5.00             .00213 
                 0.21           5.23             .00169 
                 0.26           5.46             .00135 
                 0.32           5.67             .00109 
                 0.40           5.88             .00089 
                 0.48           6.08             .00072 
                 0.59           6.27             .00059 
                 0.72           6.47             .00049 
                 0.87           6.65             .00040 
                 1.06           6.84             .00033 
                 1.28           7.02             .00027 
                 1.55           7.19             .00023 
                 1.87           7.36             .00019 
                 2.25           7.53             .00016 
                 2.71           7.69             .00013 
                 3.26           7.85             .00011 
                 3.92           8.00             .00009 
                 4.72           8.15             .00007 
                 5.67           8.29             .00006 
                 6.82           8.43             .00005 
                 8.19           8.57             .00004 
                 9.84           8.71             .00004 
               11.82           8.84             .00003 
 Transmissivity=   262.01m^2/day 
 Storativity= .0366513 
                 t (days)    s (m)                 u 
                 0.13           7.14             .00020 
                 0.17           7.38             .00016 
                 0.21           7.62             .00013 
                 0.26           7.84             .00010 
                 0.32           8.05             .00008 
                 0.40           8.26             .00007 
                 0.48           8.46             .00005 
                 0.59           8.66             .00004 
                 0.72           8.85             .00004 
                 0.87           9.04             .00003 
                 1.06           9.22             .00002 
                 1.28           9.40             .00002 
                 1.55           9.58             .00002 
                 1.87           9.75             .00001 
                 2.25           9.92             .00001 
                 2.71          10.08            .00001 
                 3.26          10.23            .00001 
                 3.92          10.39            .00001 
                 4.72          10.53            .00001 
                 5.67          10.68            .00000 
                 6.82          10.82            .00000 
                 8.19          10.96            .00000 
                 9.84          11.10            .00000 
               11.82          11.23            .00000 
 Transmissivity=   261.44m^2/day 
 Storativity= .0027286 
 
Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 3.168 Radius 3.168 Radius 3.168 
 Layer 14  Layer 15 Layer 16 
                 t (days)    s (m)                 u 
                 0.13           8.03             .00008 
                 0.17           8.28             .00006 
                 0.21           8.51             .00005 
                 0.26           8.73             .00004 
                 0.32           8.95             .00003 
                 0.40           9.16             .00002 
                 0.48           9.36             .00002 
                 0.59           9.55             .00002 
                 0.72           9.75             .00001 
                 0.87           9.93             .00001 
                 1.06          10.12             .00001 
                 1.28          10.30             .00001 
                 1.55          10.47             .00001 
                 1.87          10.64             .00001 
                 2.25          10.81             .00000 
                 2.71          10.97             .00000 
                 3.26          11.13             .00000 
                 3.92          11.28             .00000 
                 4.72          11.43             .00000 
                 5.67          11.57             .00000 
                 6.82          11.71             .00000 
                 8.19          11.85             .00000 
                 9.84          11.99             .00000 
               11.82          12.12             .00000 
 Transmissivity=   261.74m^2/day 
 Storativity= .0010131 
                 t (days)    s (m)                 u 
                 0.13           8.45             .00005 
                 0.17           8.69             .00004 
                 0.21           8.92             .00003 
                 0.26           9.15             .00002 
                 0.32           9.36             .00002 
                 0.40           9.57             .00002 
                 0.48           9.77             .00001 
                 0.59           9.97             .00001 
                 0.72          10.16            .00001 
                 0.87          10.35            .00001 
                 1.06          10.53            .00001 
                 1.28          10.71            .00000 
                 1.55          10.89            .00000 
                 1.87          11.06            .00000 
                 2.25          11.22            .00000 
                 2.71          11.39            .00000 
                 3.26          11.54            .00000 
                 3.92          11.69            .00000 
                 4.72          11.84            .00000 
                 5.67          11.99            .00000 
                 6.82          12.13            .00000 
                 8.19          12.27            .00000 
                 9.84          12.41            .00000 
               11.82          12.54            .00000 
 Transmissivity=   261.42m^2/day 
 Storativity= .0006514 
                 t (days)    s (m)                 u 
                 0.13           8.67             .00004 
                 0.17           8.92             .00003 
                 0.21           9.15             .00002 
                 0.26           9.38             .00002 
                 0.32           9.59             .00002 
                 0.40           9.80             .00001 
                 0.48          10.00            .00001 
                 0.59          10.20            .00001 
                 0.72          10.39            .00001 
                 0.87          10.58            .00001 
                 1.06          10.76            .00000 
                 1.28          10.94            .00000 
                 1.55          11.12            .00000 
                 1.87          11.29            .00000 
                 2.25          11.45            .00000 
                 2.71          11.62            .00000 
                 3.26          11.77            .00000 
                 3.92          11.92            .00000 
                 4.72          12.07            .00000 
                 5.67          12.22            .00000 
                 6.82          12.36            .00000 
                 8.19          12.50            .00000 
                 9.84          12.63            .00000 
               11.82          12.77            .00000 
 Transmissivity=   261.39m^2/day 








Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 3.168 Radius 3.168 Radius 3.168 
Layer 17  Layer 18 Layer 19 
                 t (days)    s (m)                 u 
                 0.13           8.81             .00003 
                 0.17           9.05             .00003 
                 0.21           9.29             .00002 
                 0.26           9.51             .00002 
                 0.32           9.73             .00001 
                 0.40           9.93             .00001 
                 0.48          10.14             .00001 
                 0.59          10.33             .00001 
                 0.72          10.52             .00001 
                 0.87          10.71             .00000 
                 1.06          10.90             .00000 
                 1.28          11.08             .00000 
                 1.55          11.25             .00000 
                 1.87          11.42             .00000 
                 2.25          11.59             .00000 
                 2.71          11.75             .00000 
                 3.26          11.91             .00000 
                 3.92          12.06             .00000 
                 4.72          12.21             .00000 
                 5.67          12.35             .00000 
                 6.82          12.49             .00000 
                 8.19          12.63             .00000 
                 9.84          12.77             .00000 
               11.82          12.90             .00000 
 
 
 Transmissivity=   261.48m^2/day 
 Storativity= .0004362 
                 t (days)    s (m)                 u 
                 0.13           8.89             .00003 
                 0.17           9.13             .00002 
                 0.21           9.36             .00002 
                 0.26           9.59             .00001 
                 0.32           9.80             .00001 
                 0.40          10.01            .00001 
                 0.48          10.21            .00001 
                 0.59          10.41            .00001 
                 0.72          10.60            .00001 
                 0.87          10.79            .00000 
                 1.06          10.97            .00000 
                 1.28          11.15            .00000 
                 1.55          11.33            .00000 
                 1.87          11.50            .00000 
                 2.25          11.67            .00000 
                 2.71          11.83            .00000 
                 3.26          11.98            .00000 
                 3.92          12.14            .00000 
                 4.72          12.29            .00000 
                 5.67          12.43            .00000 
                 6.82          12.57            .00000 
                 8.19          12.71            .00000 
                 9.84          12.85            .00000 
               11.82          12.98            .00000 
 
 
 Transmissivity=   261.23m^2/day 
 Storativity= .0004050 
                 t (days)    s (m)                 u 
                 0.13           8.92             .00003 
                 0.17           9.17             .00002 
                 0.21           9.40             .00002 
                 0.26           9.62             .00001 
                 0.32           9.84             .00001 
                 0.40          10.05            .00001 
                 0.48          10.25            .00001 
                 0.59          10.45            .00001 
                 0.72          10.64            .00001 
                 0.87          10.83            .00000 
                 1.06          11.01            .00000 
                 1.28          11.19            .00000 
                 1.55          11.36            .00000 
                 1.87          11.54            .00000 
                 2.25          11.70            .00000 
                 2.71          11.86            .00000 
                 3.26          12.02            .00000 
                 3.92          12.17            .00000 
                 4.72          12.32            .00000 
                 5.67          12.47            .00000 
                 6.82          12.61            .00000 
                 8.19          12.75            .00000 
                 9.84          12.88            .00000 
               11.82          13.02            .00000 
 
 
 Transmissivity=   261.34m^2/day 
 Storativity= .0003873 
 
Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 6.336 Radius 6.336 Radius 6.336 
 Layer 6  Layer 7 Layer 8 
                 t (days)    s (m)                 u 
No valid data based upon u criterion 
 
 Transmissivity=   834.49m^2/day 
 Storativity= ******** 
                 t (days)    s (m)                 u 
No valid data based upon u criterion 
 
Transmissivity=   836.44m^2/day 
 Storativity= ******** 
                 t (days)    s (m)                 u 
No valid data based upon u criterion 
 
Transmissivity=   838.00m^2/day 

























Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 6.336 Radius 6.336 Radius 6.336 
 Layer 9  Layer 11 Layer 12 

























Transmissivity=   834.48m^2/day 
 Storativity= ******** 
                 t (days)    s (m)                 u 
                0.13           3.91             .00689 
                 0.17           4.16             .00539 
                 0.21           4.39             .00427 
                 0.26           4.61             .00342 
                 0.32           4.83             .00276 
                 0.40           5.03             .00225 
                 0.48           5.24             .00183 
                 0.59           5.43             .00150 
                 0.72           5.62             .00123 
                 0.87           5.81             .00102 
                 1.06           5.99             .00084 
                 1.28           6.17             .00069 
                 1.55           6.35             .00057 
                 1.87           6.52             .00048 
                 2.25           6.69             .00040 
                 2.71           6.85             .00033 
                 3.26           7.00             .00027 
                 3.92           7.16             .00023 
                 4.72           7.30             .00019 
                 5.67           7.45             .00016 
                 6.82           7.59             .00013 
                 8.19           7.73             .00011 
                 9.84           7.86             .00009 
                11.82           8.00            .00008 
 Transmissivity=   261.87m^2/day 
 Storativity= .0232004 
                 t (days)    s (m)                 u 
                 0.13           4.43             .00392 
                 0.17           4.67             .00307 
                 0.21           4.90             .00243 
                 0.26           5.12             .00195 
                 0.32           5.34             .00157 
                 0.40           5.55             .00128 
                 0.48           5.75             .00104 
                 0.59           5.94             .00085 
                 0.72           6.13             .00070 
                 0.87           6.32             .00058 
                 1.06           6.50             .00048 
                 1.28           6.68             .00039 
                 1.55           6.86             .00033 
                 1.87           7.03             .00027 
                 2.25           7.20             .00022 
                 2.71           7.36             .00019 
                 3.26           7.51             .00016 
                 3.92           7.67             .00013 
                 4.72           7.81             .00011 
                 5.67           7.96             .00009 
                 6.82           8.10             .00007 
                 8.19           8.24             .00006 
                 9.84           8.38             .00005 
               11.82           8.51             .00004 
 Transmissivity=   261.98m^2/day 
 Storativity= .0132077 
 
Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 6.336 Radius 6.336 Radius 6.336 
 Layer 13  Layer 14 Layer 15 
                 t (days)    s (m)                 u 
                 0.13           5.57             .00112 
                 0.17           5.81             .00088 
                 0.21           6.04             .00069 
                 0.26           6.27             .00056 
                 0.32           6.48             .00045 
                 0.40           6.69             .00036 
                 0.48           6.89             .00030 
                 0.59           7.09             .00024 
                 0.72           7.28             .00020 
                 0.87           7.46             .00017 
                 1.06           7.65             .00014 
                 1.28           7.83             .00011 
                 1.55           8.00             .00009 
                 1.87           8.18             .00008 
                 2.25           8.34             .00006 
                 2.71           8.50             .00005 
                 3.26           8.66             .00004 
                 3.92           8.81             .00004 
                 4.72           8.96             .00003 
                 5.67           9.10             .00003 
                 6.82           9.25             .00002 
                 8.19           9.38             .00002 
                 9.84           9.52             .00001 
                11.82           9.65             .00001 
 Transmissivity=   261.93m^2/day 
 Storativity= .0037696 
                 t (days)    s (m)                 u 
                 0.13           6.23             .00055 
                 0.17           6.47             .00043 
                 0.21           6.71             .00034 
                 0.26           6.93             .00027 
                 0.32           7.14             .00022 
                 0.40           7.35             .00018 
                 0.48           7.55             .00015 
                 0.59           7.75             .00012 
                 0.72           7.94             .00010 
                 0.87           8.13             .00008 
                 1.06           8.31             .00007 
                 1.28           8.49             .00006 
                 1.55           8.67             .00005 
                 1.87           8.84             .00004 
                 2.25           9.01             .00003 
                 2.71           9.17             .00003 
                 3.26           9.32             .00002 
                 3.92           9.48             .00002 
                 4.72           9.62             .00002 
                 5.67           9.77             .00001 
                 6.82           9.91             .00001 
                 8.19          10.05            .00001 
                 9.84          10.19            .00001 
               11.82          10.32            .00001 
 Transmissivity=   261.44m^2/day 
 Storativity= .0018479 
                 t (days)    s (m)                 u 
                 0.13           6.59             .00037 
                 0.17           6.84             .00029 
                 0.21           7.07             .00023 
                 0.26           7.30             .00018 
                 0.32           7.51             .00015 
                 0.40           7.72             .00012 
                 0.48           7.92             .00010 
                 0.59           8.12             .00008 
                 0.72           8.31             .00007 
                 0.87           8.50             .00005 
                 1.06           8.68             .00004 
                 1.28           8.86             .00004 
                 1.55           9.03             .00003 
                 1.87           9.21             .00003 
                 2.25           9.37             .00002 
                 2.71           9.53             .00002 
                 3.26           9.69             .00001 
                 3.92           9.84             .00001 
                 4.72           9.99             .00001 
                 5.67          10.13            .00001 
                 6.82          10.28            .00001 
                 8.19          10.42            .00001 
                 9.84          10.55            .00000 
               11.82          10.69            .00000 
 Transmissivity=   261.54m^2/day 








Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 6.336 Radius 6.336 Radius 6.336 
 Layer 16  Layer 17 Layer 18 
                 t (days)    s (m)                 u 
                 0.13           6.81             .00029 
                 0.17           7.05             .00023 
                 0.21           7.29             .00018 
                 0.26           7.51             .00014 
                 0.32           7.72             .00012 
                 0.40           7.93             .00009 
                 0.48           8.13             .00008 
                 0.59           8.33             .00006 
                 0.72           8.52             .00005 
                 0.87           8.71             .00004 
                 1.06           8.89             .00004 
                 1.28           9.07             .00003 
                 1.55           9.25             .00002 
                 1.87           9.42             .00002 
                 2.25           9.59             .00002 
                 2.71           9.75             .00001 
                 3.26           9.90             .00001 
                 3.92          10.06             .00001 
                 4.72          10.20             .00001 
                 5.67          10.35             .00001 
                 6.82          10.49             .00001 
                 8.19          10.63             .00000 
                 9.84          10.77             .00000 
                11.82          10.90            .00000 
 Transmissivity=   261.44m^2/day 
 Storativity= .0009791 
                 t (days)    s (m)                 u 
                 0.13           6.94             .00025 
                 0.17           7.18             .00020 
                 0.21           7.41             .00016 
                 0.26           7.64             .00013 
                 0.32           7.85             .00010 
                 0.40           8.06             .00008 
                 0.48           8.26             .00007 
                 0.59           8.46             .00006 
                 0.72           8.65             .00005 
                 0.87           8.84             .00004 
                 1.06           9.02             .00003 
                 1.28           9.20             .00003 
                 1.55           9.38             .00002 
                 1.87           9.55             .00002 
                 2.25           9.72             .00001 
                 2.71           9.88             .00001 
                 3.26          10.03            .00001 
                 3.92          10.19            .00001 
                 4.72          10.33            .00001 
                 5.67          10.48            .00001 
                 6.82          10.62            .00000 
                 8.19          10.76            .00000 
                 9.84          10.90            .00000 
               11.82          11.03            .00000 
 Transmissivity=   261.31m^2/day 
 Storativity= .0008532 
                 t (days)    s (m)                 u 
                0.13           7.01             .00023 
                 0.17           7.26             .00018 
                 0.21           7.49             .00014 
                 0.26           7.71             .00012 
                 0.32           7.93             .00009 
                 0.40           8.14             .00008 
                 0.48           8.34             .00006 
                 0.59           8.53             .00005 
                 0.72           8.73             .00004 
                 0.87           8.91             .00003 
                 1.06           9.10             .00003 
                 1.28           9.28             .00002 
                 1.55           9.45             .00002 
                 1.87           9.63             .00002 
                 2.25           9.79             .00001 
                 2.71           9.95             .00001 
                 3.26          10.11            .00001 
                 3.92          10.26            .00001 
                 4.72          10.41            .00001 
                 5.67          10.55            .00001 
                 6.82          10.70            .00000 
                 8.19          10.84            .00000 
                 9.84          10.97            .00000 
               11.82          11.11            .00000 
 Transmissivity=   261.35m^2/day 
 Storativity= .0007843 
 
Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 6.336 Radius 12.672 Radius 12.672 
 Layer 19  Layer 6 Layer 7 
                 t (days)    s (m)                 u 
                 0.13           7.05             .00023 
                 0.17           7.29             .00018 
                 0.21           7.52             .00014 
                 0.26           7.75             .00011 
                 0.32           7.96             .00009 
                 0.40           8.17             .00007 
                 0.48           8.37             .00006 
                 0.59           8.57             .00005 
                 0.72           8.76             .00004 
                 0.87           8.95             .00003 
                 1.06           9.13             .00003 
                 1.28           9.31             .00002 
                 1.55           9.49             .00002 
                 1.87           9.66             .00002 
                 2.25           9.83             .00001 
                 2.71           9.99             .00001 
                 3.26          10.14             .00001 
                 3.92          10.30             .00001 
                 4.72          10.44             .00001 
                 5.67          10.59             .00001 
                 6.82          10.73             .00000 
                 8.19          10.87             .00000 
                 9.84          11.01             .00000 
                11.82          11.14            .00000 
 Transmissivity=   261.31m^2/day 
 Storativity= .0007565 

























Transmissivity=   835.24m^2/day 
 Storativity= ******** 

























Transmissivity=   833.69m^2/day 








Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 12.672 Radius 12.672 Radius 12.672 
 Layer 8  Layer 9 Layer 11 

























Transmissivity=   837.53m^2/day 
 Storativity= ******** 

























Transmissivity=   833.76m^2/day 
 Storativity= ******** 
                 t (days)    s (m)                 u 
                 0.13           3.57             .00999 
                 0.17           3.81             .00781 
                 0.21           4.05             .00620 
                 0.26           4.27             .00496 
                 0.32           4.48             .00400 
                 0.40           4.69             .00325 
                 0.48           4.89             .00266 
                 0.59           5.09             .00218 
                 0.72           5.28             .00179 
                 0.87           5.46             .00147 
                 1.06           5.65             .00122 
                 1.28           5.83             .00101 
                 1.55           6.00             .00083 
                 1.87           6.17             .00069 
                 2.25           6.34             .00057 
                 2.71           6.50             .00048 
                 3.26           6.66             .00040 
                 3.92           6.81             .00033 
                 4.72           6.96             .00027 
                 5.67           7.10             .00023 
                 6.82           7.24             .00019 
                 8.19           7.38             .00016 
                 9.84           7.52             .00013 
                11.82           7.65            .00011 
 Transmissivity=   262.19m^2/day 
 Storativity= .0084171 
 
Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 12.672 Radius 12.672 Radius 12.672 
 Layer 12  Layer 13 Layer 14 
                 t (days)    s (m)                 u 
                 0.13           3.81             .00773 
                 0.17           4.05             .00604 
                 0.21           4.28             .00480 
                 0.26           4.50             .00384 
                 0.32           4.72             .00310 
                 0.40           4.92             .00252 
                 0.48           5.13             .00206 
                 0.59           5.32             .00168 
                 0.72           5.51             .00139 
                 0.87           5.70             .00114 
                 1.06           5.88             .00094 
                 1.28           6.06             .00078 
                 1.55           6.24             .00064 
                 1.87           6.41             .00053 
                 2.25           6.58             .00044 
                 2.71           6.74             .00037 
                 3.26           6.89             .00031 
                 3.92           7.04             .00025 
                 4.72           7.19             .00021 
                 5.67           7.34             .00018 
                 6.82           7.48             .00015 
                 8.19           7.62             .00012 
                 9.84           7.75             .00010 
                11.82           7.89             .00008 
 Transmissivity=   262.10m^2/day 
 Storativity= .0065119 
                 t (days)    s (m)                 u 
                 0.13           4.22             .00496 
                 0.17           4.46             .00388 
                 0.21           4.69             .00308 
                 0.26           4.91             .00246 
                 0.32           5.13             .00199 
                 0.40           5.33             .00162 
                 0.48           5.53             .00132 
                 0.59           5.73             .00108 
                 0.72           5.92             .00089 
                 0.87           6.11             .00073 
                 1.06           6.29             .00060 
                 1.28           6.47             .00050 
                 1.55           6.65             .00041 
                 1.87           6.82             .00034 
                 2.25           6.99             .00028 
                 2.71           7.15             .00024 
                 3.26           7.30             .00020 
                 3.92           7.46             .00016 
                 4.72           7.60             .00014 
                 5.67           7.75             .00011 
                 6.82           7.89             .00009 
                 8.19           8.03             .00008 
                 9.84           8.17             .00007 
                11.82           8.30            .00005 
 Transmissivity=   261.83m^2/day 
 Storativity= .0041760 
                 t (days)    s (m)                 u 
                 0.13           4.57             .00337 
                 0.17           4.81             .00264 
                 0.21           5.04             .00209 
                 0.26           5.26             .00167 
                 0.32           5.48             .00135 
                 0.40           5.68             .00110 
                 0.48           5.89             .00090 
                 0.59           6.08             .00074 
                 0.72           6.27             .00060 
                 0.87           6.46             .00050 
                 1.06           6.64             .00041 
                 1.28           6.82             .00034 
                 1.55           7.00             .00028 
                 1.87           7.17             .00023 
                 2.25           7.34             .00019 
                 2.71           7.50             .00016 
                 3.26           7.65             .00013 
                 3.92           7.81             .00011 
                 4.72           7.95             .00009 
                 5.67           8.10             .00008 
                 6.82           8.24             .00006 
                 8.19           8.38             .00005 
                 9.84           8.52             .00004 
                11.82           8.65            .00004 
 Transmissivity=   261.90m^2/day 








Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 12.672 Radius 12.672 Radius 12.672 
 Layer 15  Layer 16 Layer 17 
                 t (days)    s (m)                 u 
                 0.13           4.82             .00257 
                 0.17           5.06             .00201 
                 0.21           5.29             .00160 
                 0.26           5.51             .00128 
                 0.32           5.73             .00103 
                 0.40           5.93             .00084 
                 0.48           6.14             .00068 
                 0.59           6.33             .00056 
                 0.72           6.52             .00046 
                 0.87           6.71             .00038 
                 1.06           6.89             .00031 
                 1.28           7.07             .00026 
                 1.55           7.25             .00021 
                 1.87           7.42             .00018 
                 2.25           7.59             .00015 
                 2.71           7.75             .00012 
                 3.26           7.91             .00010 
                 3.92           8.06             .00008 
                 4.72           8.21             .00007 
                 5.67           8.35             .00006 
                 6.82           8.49             .00005 
                 8.19           8.63             .00004 
                 9.84           8.77             .00003 
                11.82           8.90             .00003 
 Transmissivity=   261.75m^2/day 
 Storativity= .0021638 
                 t (days)    s (m)                 u 
                 0.13           4.98             .00215 
                 0.17           5.23             .00168 
                 0.21           5.46             .00133 
                 0.26           5.68             .00106 
                 0.32           5.90             .00086 
                 0.40           6.10             .00070 
                 0.48           6.31             .00057 
                 0.59           6.50             .00047 
                 0.72           6.69             .00038 
                 0.87           6.88             .00032 
                 1.06           7.06             .00026 
                 1.28           7.24             .00022 
                 1.55           7.42             .00018 
                 1.87           7.59             .00015 
                 2.25           7.76             .00012 
                 2.71           7.92             .00010 
                 3.26           8.08             .00008 
                 3.92           8.23             .00007 
                 4.72           8.38             .00006 
                 5.67           8.52             .00005 
                 6.82           8.66             .00004 
                 8.19           8.80             .00003 
                 9.84           8.94             .00003 
                11.82           9.07            .00002 
 Transmissivity=   261.60m^2/day 
 Storativity= .0018041 
                 t (days)    s (m)                 u 
                 0.13           5.09             .00190 
                 0.17           5.34             .00149 
                 0.21           5.57             .00118 
                 0.26           5.79             .00094 
                 0.32           6.01             .00076 
                 0.40           6.21             .00062 
                 0.48           6.42             .00051 
                 0.59           6.61             .00041 
                 0.72           6.80             .00034 
                 0.87           6.99             .00028 
                 1.06           7.17             .00023 
                 1.28           7.35             .00019 
                 1.55           7.53             .00016 
                 1.87           7.70             .00013 
                 2.25           7.87             .00011 
                 2.71           8.03             .00009 
                 3.26           8.19             .00008 
                 3.92           8.34             .00006 
                 4.72           8.49             .00005 
                 5.67           8.63             .00004 
                 6.82           8.77             .00004 
                 8.19           8.91             .00003 
                 9.84           9.05             .00002 
                11.82           9.18            .00002 
 Transmissivity=   261.60m^2/day 
 Storativity= .0015992 
 
Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 12.672 Radius 12.672 Radius 25.344 
 Layer 18  Layer 19 Layer 6 
                 t (days)    s (m)                 u 
                 0.13           5.16             .00177 
                 0.17           5.40             .00139 
                 0.21           5.63             .00110 
                 0.26           5.86             .00088 
                 0.32           6.07             .00071 
                 0.40           6.28             .00058 
                 0.48           6.48             .00047 
                 0.59           6.68             .00039 
                 0.72           6.87             .00032 
                 0.87           7.06             .00026 
                 1.06           7.24             .00022 
                 1.28           7.42             .00018 
                 1.55           7.60             .00015 
                 1.87           7.77             .00012 
                 2.25           7.93             .00010 
                 2.71           8.10             .00008 
                 3.26           8.25             .00007 
                 3.92           8.40             .00006 
                 4.72           8.55             .00005 
                 5.67           8.70             .00004 
                 6.82           8.84             .00003 
                 8.19           8.98             .00003 
                 9.84           9.11             .00002 
                11.82           9.25             .00002 
 Transmissivity=   261.55m^2/day 
 Storativity= .0014893 
                 t (days)    s (m)                 u 
                 0.13           5.19             .00172 
                 0.17           5.43             .00134 
                 0.21           5.67             .00107 
                 0.26           5.89             .00085 
                 0.32           6.10             .00069 
                 0.40           6.31             .00056 
                 0.48           6.51             .00046 
                 0.59           6.71             .00037 
                 0.72           6.90             .00031 
                 0.87           7.09             .00025 
                 1.06           7.27             .00021 
                 1.28           7.45             .00017 
                 1.55           7.63             .00014 
                 1.87           7.80             .00012 
                 2.25           7.97             .00010 
                 2.71           8.13             .00008 
                 3.26           8.28             .00007 
                 3.92           8.44             .00006 
                 4.72           8.58             .00005 
                 5.67           8.73             .00004 
                 6.82           8.87             .00003 
                 8.19           9.01             .00003 
                 9.84           9.15             .00002 
                11.82           9.28            .00002 
 Transmissivity=   261.44m^2/day 
 Storativity= .0014429 

























Transmissivity=   835.02m^2/day 








Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 25.344 
 Layer 7  Layer 8 Layer 9 

























Transmissivity=   832.58m^2/day 
 Storativity= .8526416 

























Transmissivity=   836.25m^2/day 
 Storativity= .8419969 

























Transmissivity=   833.76m^2/day 
 Storativity= .8336021 
 
Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 25.344 
 Layer 10  Layer 11 Layer 12 























Transmissivity=   830.57m^2/day 
 Storativity= .8233474 
                 t (days)    s (m)                 u 
                 0.32           3.72             .00747 
                 0.40           3.93             .00607 
                 0.48           4.13             .00496 
                 0.59           4.32             .00406 
                 0.72           4.51             .00334 
                 0.87           4.70             .00275 
                 1.06           4.88             .00227 
                 1.28           5.06             .00188 
                 1.55           5.24             .00156 
                 1.87           5.41             .00129 
                 2.25           5.57             .00107 
                 2.71           5.73             .00089 
                 3.26           5.89             .00074 
                 3.92           6.04             .00061 
                 4.72           6.19             .00051 
                 5.67           6.33             .00042 
                 6.82           6.48             .00035 
                 8.19           6.62             .00029 
                 9.84           6.75             .00024 
               11.82           6.88             .00020 
 
 
 Transmissivity=    271.10m^2/day 
 Storativity= 0.0040613 
                 t (days)    s (m)                 u 
                 0.32           3.78             .00703 
                 0.40           3.99             .00572 
                 0.48           4.19             .00467 
                 0.59           4.38             .00382 
                 0.72           4.57             .00314 
                 0.87           4.76             .00259 
                 1.06           4.94             .00214 
                 1.28           5.12             .00177 
                 1.55           5.30             .00146 
                 1.87           5.47             .00121 
                 2.25           5.63             .00101 
                 2.71           5.80             .00084 
                 3.26           5.95             .00069 
                 3.92           6.10             .00058 
                 4.72           6.25             .00048 
                 5.67           6.40             .00040 
                 6.82           6.54             .00033 
                 8.19           6.68             .00028 
                 9.84           6.81             .00023 
               11.82           6.95             .00019 
 
 
 Transmissivity=    270.70m^2/day 










Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 25.344 
 Layer 13  Layer 14 Layer 15 
                 t (days)    s (m)                 u 
                0.26           3.67             .00821 
                 0.32           3.88             .00663 
                 0.40           4.09             .00539 
                 0.48           4.29             .00440 
                 0.59           4.49             .00360 
                 0.72           4.68             .00296 
                 0.87           4.86             .00244 
                 1.06           5.05             .00201 
                 1.28           5.22             .00167 
                 1.55           5.40             .00138 
                 1.87           5.57             .00114 
                 2.25           5.74             .00095 
                 2.71           5.90             .00079 
                 3.26           6.05             .00065 
                 3.92           6.21             .00054 
                 4.72           6.35             .00045 
                 5.67           6.50             .00038 
                 6.82           6.64             .00031 
                 8.19           6.78             .00026 
                 9.84           6.92             .00022 
                11.82           7.05             .00018 
 
 Transmissivity=    268.45m^2/day 
 Storativity= 0.0035670 
                 t (days)    s (m)                 u 
                0.26           3.78             .00721 
                 0.32           4.00             .00582 
                 0.40           4.20             .00473 
                 0.48           4.40             .00386 
                 0.59           4.60             .00317 
                 0.72           4.79             .00260 
                 0.87           4.98             .00214 
                 1.06           5.16             .00177 
                 1.28           5.34             .00146 
                 1.55           5.51             .00121 
                 1.87           5.68             .00100 
                 2.25           5.85             .00083 
                 2.71           6.01             .00069 
                 3.26           6.17             .00057 
                 3.92           6.32             .00048 
                 4.72           6.47             .00040 
                 5.67           6.61             .00033 
                 6.82           6.75             .00027 
                 8.19           6.89             .00023 
                 9.84           7.03             .00019 
               11.82           7.16             .00016 
 
 Transmissivity=    268.60m^2/day 
 Storativity= 0.0031348 
                 t (days)    s (m)                 u 
                 0.21           3.66             .00858 
                 0.26           3.89             .00686 
                 0.32           4.10             .00554 
                 0.40           4.30             .00450 
                 0.48           4.50             .00368 
                 0.59           4.70             .00301 
                 0.72           4.89             .00248 
                 0.87           5.08             .00204 
                 1.06           5.26             .00168 
                 1.28           5.44             .00139 
                 1.55           5.62             .00115 
                 1.87           5.79             .00096 
                 2.25           5.95             .00079 
                 2.71           6.11             .00066 
                 3.26           6.27             .00055 
                 3.92           6.42             .00045 
                 4.72           6.57             .00038 
                 5.67           6.72             .00031 
                 6.82           6.86             .00026 
                 8.19           7.00             .00022 
                 9.84           7.13             .00018 
               11.82           7.27             .00015 
 Transmissivity=    266.01m^2/day 
 Storativity= 0.0029547 
 
Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 25.344 
 Layer 16  Layer 17 Layer 18 
                 t (days)    s (m)                 u 
                 0.21           3.75             .00779 
                 0.26           3.97             .00624 
                 0.32           4.18             .00503 
                 0.40           4.39             .00409 
                 0.48           4.59             .00334 
                 0.59           4.78             .00274 
                 0.72           4.97             .00225 
                 0.87           5.16             .00185 
                 1.06           5.34             .00153 
                 1.28           5.52             .00127 
                 1.55           5.70             .00105 
                 1.87           5.87             .00087 
                 2.25           6.04             .00072 
                 2.71           6.20             .00060 
                 3.26           6.35             .00050 
                 3.92           6.51             .00041 
                 4.72           6.65             .00034 
                 5.67           6.80             .00029 
                 6.82           6.94             .00024 
                 8.19           7.08             .00020 
                 9.84           7.22             .00016 
                11.82           7.35             .00014 
 
 Transmissivity=    266.13m^2/day 
 Storativity= 0.0026867 
                 t (days)    s (m)                 u 
                 0.21           3.81             .00725 
                 0.26           4.03             .00580 
                 0.32           4.24             .00469 
                 0.40           4.45             .00381 
                 0.48           4.65             .00311 
                 0.59           4.85             .00255 
                 0.72           5.04             .00210 
                 0.87           5.22             .00173 
                 1.06           5.41             .00142 
                 1.28           5.59             .00118 
                 1.55           5.76             .00098 
                 1.87           5.93             .00081 
                 2.25           6.10             .00067 
                 2.71           6.26             .00056 
                 3.26           6.42             .00046 
                 3.92           6.57             .00038 
                 4.72           6.72             .00032 
                 5.67           6.86             .00027 
                 6.82           7.00             .00022 
                 8.19           7.14             .00018 
                 9.84           7.28             .00015 
               11.82           7.41             .00013 
 
 Transmissivity=    266.21m^2/day 
 Storativity= 0.0025013 
                 t (days)    s (m)                 u 
                 0.17           3.62             .00925 
                 0.21           3.85             .00734 
                 0.26           4.07             .00587 
                 0.32           4.28             .00474 
                 0.40           4.49             .00385 
                 0.48           4.69             .00315 
                 0.59           4.89             .00258 
                 0.72           5.08             .00212 
                 0.87           5.27             .00175 
                 1.06           5.45             .00144 
                 1.28           5.63             .00119 
                 1.55           5.80             .00099 
                 1.87           5.97             .00082 
                 2.25           6.14             .00068 
                 2.71           6.30             .00056 
                 3.26           6.46             .00047 
                 3.92           6.61             .00039 
                 4.72           6.76             .00032 
                 5.67           6.90             .00027 
                 6.82           7.05             .00022 
                 8.19           7.19             .00019 
                 9.84           7.32             .00016 
               11.82           7.45             .00013 
 Transmissivity=    264.03m^2/day 











Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 25.344 Radius 50.688 Radius 50.688 
 Layer 19  Layer 6 Layer 7 and 8 
                 t (days)    s (m)                 u 
                 0.17           3.64             .00905 
                 0.21           3.87             .00718 
                 0.26           4.09             .00574 
                 0.32           4.30             .00464 
                 0.40           4.51             .00377 
                 0.48           4.71             .00308 
                 0.59           4.91             .00252 
                 0.72           5.10             .00207 
                 0.87           5.29             .00171 
                 1.06           5.47             .00141 
                 1.28           5.65             .00117 
                 1.55           5.82             .00096 
                 1.87           6.00             .00080 
                 2.25           6.16             .00066 
                 2.71           6.32             .00055 
                 3.26           6.48             .00046 
                 3.92           6.63             .00038 
                 4.72           6.78             .00032 
                 5.67           6.92             .00026 
                 6.82           7.07             .00022 
                 8.19           7.21             .00018 
                 9.84           7.34             .00015 
                11.82           7.47             .00013 
 
 
 Transmissivity=    264.02m^2/day 
 Storativity= 0.0024540 
























Transmissivity=   835.96m^2/day 
 Storativity= .2161418 
























Transmissivity=   835.23m^2/day 
 Storativity= .2159242 
 
Partially Screened Low K layer 10 - Q=3000 m
3
/day 
Radius 50.688 Radius 50.688 Radius 50.688 
 Layer 9  Layer 11 Layer 12 

















Transmissivity=   834.64m^2/day 
 Storativity= .2147494 
                 t (days)    s (m)                 u 
                 1.06           3.70             .00610 
                 1.28           3.88             .00504 
                 1.55           4.05             .00417 
                 1.87           4.22             .00346 
                 2.25           4.39             .00287 
                 2.71           4.55             .00238 
                 3.26           4.70             .00198 
                 3.92           4.86             .00165 
                 4.72           5.00             .00137 
                 5.67           5.15             .00114 
                 6.82           5.29             .00095 
                 8.19           5.43             .00079 
                 9.84           5.57             .00066 
               11.82           5.70             .00055 
 
 
 Transmissivity=    288.34m^2/day 
 Storativity= 0.0028985 
                 t (days)    s (m)                 u 
                 1.06           3.71             .00598 
                 1.28           3.89             .00495 
                 1.55           4.07             .00410 
                 1.87           4.23             .00339 
                 2.25           4.40             .00282 
                 2.71           4.56             .00234 
                 3.26           4.71             .00194 
                 3.92           4.87             .00161 
                 4.72           5.02             .00134 
                 5.67           5.16             .00112 
                 6.82           5.30             .00093 
                 8.19           5.44             .00077 
                 9.84           5.58             .00064 
               11.82           5.71             .00054 
 
 
 Transmissivity=    288.58m^2/day 









Partially Screened Low K layer 8 and 10 - Q=3000 m
3
/day 
Radius 50.688 Radius 50.688 Radius 50.688 
 Layer 13  Layer 14 Layer 15 
                 t (days)    s (m)                 u 
                 1.06           3.73             .00583 
                 1.28           3.91             .00482 
                 1.55           4.08             .00399 
                 1.87           4.25             .00331 
                 2.25           4.42             .00274 
                 2.71           4.58             .00228 
                 3.26           4.73             .00189 
                 3.92           4.88             .00157 
                 4.72           5.03             .00131 
                 5.67           5.18             .00109 
                 6.82           5.32             .00091 
                 8.19           5.46             .00075 
                 9.84           5.59             .00063 
                11.82           5.73             .00052 
 Transmissivity=    288.83m^2/day 
 Storativity= 0.0027773 
                 t (days)    s (m)                 u 
                 1.06           3.75             .00569 
                 1.28           3.93             .00471 
                 1.55           4.10             .00390 
                 1.87           4.27             .00323 
                 2.25           4.44             .00268 
                 2.71           4.60             .00222 
                 3.26           4.75             .00185 
                 3.92           4.90             .00154 
                 4.72           5.05             .00128 
                 5.67           5.20             .00106 
                 6.82           5.34             .00088 
                 8.19           5.48             .00074 
                 9.84           5.61             .00061 
               11.82           5.75             .00051 
 Transmissivity=    288.83m^2/day 
 Storativity= 0.0027109 
                 t (days)    s (m)                 u 
                 1.06           3.79             .00547 
                 1.28           3.97             .00452 
                 1.55           4.14             .00374 
                 1.87           4.31             .00310 
                 2.25           4.47             .00257 
                 2.71           4.63             .00214 
                 3.26           4.79             .00178 
                 3.92           4.94             .00148 
                 4.72           5.09             .00123 
                 5.67           5.24             .00102 
                 6.82           5.38             .00085 
                 8.19           5.52             .00071 
                 9.84           5.65             .00059 
               11.82           5.79             .00049 
 Transmissivity=    288.51m^2/day 
 Storativity= 0.0026016 
 
Partially Screened Low K layer 8 and 10 - Q=3000 m
3
/day 
Radius 50.688 Radius 50.688 Radius 50.688 
 Layer 16  Layer 17 Layer 18 
                 t (days)    s (m)                 u 
                 1.06           3.79             .00547 
                 1.28           3.97             .00452 
                 1.55           4.14             .00374 
                 1.87           4.31             .00310 
                 2.25           4.47             .00257 
                 2.71           4.63             .00214 
                 3.26           4.79             .00178 
                 3.92           4.94             .00148 
                 4.72           5.09             .00123 
                 5.67           5.24             .00102 
                 6.82           5.38             .00085 
                 8.19           5.52             .00071 
                 9.84           5.65             .00059 
                11.82           5.79             .00049 
 Transmissivity=    288.51m^2/day 
 Storativity= 0.0026016 
                 t (days)    s (m)                 u 
                 1.06           3.80             .00532 
                 1.28           3.98             .00440 
                 1.55           4.16             .00364 
                 1.87           4.33             .00302 
                 2.25           4.49             .00251 
                 2.71           4.65             .00208 
                 3.26           4.81             .00173 
                 3.92           4.96             .00144 
                 4.72           5.11             .00119 
                 5.67           5.25             .00099 
                 6.82           5.39             .00083 
                 8.19           5.53             .00069 
                 9.84           5.67             .00057 
               11.82           5.80             .00048 
 Transmissivity=    288.91m^2/day 
 Storativity= 0.0025352 
                 t (days)    s (m)                 u 
                 1.06           3.81             .00526 
                 1.28           3.99             .00435 
                 1.55           4.17             .00360 
                 1.87           4.34             .00298 
                 2.25           4.50             .00247 
                 2.71           4.66             .00205 
                 3.26           4.82             .00171 
                 3.92           4.97             .00142 
                 4.72           5.12             .00118 
                 5.67           5.26             .00098 
                 6.82           5.40             .00082 
                 8.19           5.54             .00068 
                 9.84           5.68             .00057 
               11.82           5.81             .00047 
 Transmissivity=    288.91m^2/day 










Part Screen Low K layer 10  Partially Screened Low K layer 8 and 10 - Q=3000 m
3
/day 
Radius 50.688 Radius 25.344 Radius 25.344 
 Layer 19  Layer 7 Layer 9 
                 t (days)    s (m)                 u 
                 1.06           3.82             .00523 
                 1.28           4.00             .00432 
                 1.55           4.17             .00358 
                 1.87           4.34             .00297 
                 2.25           4.51             .00246 
                 2.71           4.67             .00204 
                 3.26           4.82             .00170 
                 3.92           4.98             .00141 
                 4.72           5.12             .00117 
                 5.67           5.27             .00098 
                 6.82           5.41             .00081 
                 8.19           5.55             .00068 
                 9.84           5.68             .00056 
                11.82           5.82             .00047 
 Transmissivity=    288.79m^2/day 
 Storativity= 0.0024904 















Transmissivity=   870.96m^2/day 
 Storativity= ******** 
                 t (days)    s (m)                 u 














Transmissivity=   515.69m^2/day 
Storativity= .3544801 
Partially Screened Low K layer 8 and 10 - Q=3000 m
3




Radius 25.344 Radius 25.344 Radius 3.168 
 Layer 11  Layer 17 Layer 6 
                 t (days)    s (m)                 u 
                 0.40           3.93             .00710 
                 0.48           4.13             .00580 
                 0.59           4.33             .00475 
                 0.72           4.52             .00391 
                 0.87           4.71             .00322 
                 1.06           4.89             .00266 
                 1.28           5.08             .00220 
                 1.55           5.25             .00182 
                 1.87           5.43             .00151 
                 2.25           5.60             .00125 
                 2.71           5.77             .00104 
                 3.26           5.94             .00086 
                 3.92           6.10             .00072 
                 4.72           6.26             .00060 
                 5.67           6.42             .00050 
                 6.82           6.57             .00041 
                 8.19           6.72             .00034 
                 9.84           6.87             .00029 




 Transmissivity=    261.90m^2/day 
 Storativity= 0.0045879 
                 t (days)    s (m)                 u 
                 0.21           3.81             .00875 
                 0.26           4.03             .00700 
                 0.32           4.24             .00565 
                 0.40           4.45             .00460 
                 0.48           4.65             .00375 
                 0.59           4.85             .00307 
                 0.72           5.04             .00253 
                 0.87           5.23             .00208 
                 1.06           5.42             .00172 
                 1.28           5.60             .00142 
                 1.55           5.78             .00118 
                 1.87           5.96             .00097 
                 2.25           6.13             .00081 
                 2.71           6.30             .00067 
                 3.26           6.47             .00056 
                 3.92           6.63             .00046 
                 4.72           6.79             .00039 
                 5.67           6.95             .00032 
                 6.82           7.10             .00027 
                 8.19           7.25             .00022 
                 9.84           7.40             .00018 
               11.82           7.54             .00015 
 Transmissivity=    256.65m^2/day 
 Storativity= 0.0029091 
                 t (days)    s (m)                 u                           
                 2.71           3.01             .00854 
                 3.26           3.14             .00710 
                 3.92           3.28             .00590 
                 4.72           3.41             .00490 
                 5.67           3.54             .00408 
                 6.82           3.67             .00339 
                 8.19           3.80             .00283 
                 9.84           3.94             .00235 














 Transmissivity=    332.04m^2/day 





























Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 3.168 Radius 3.168 Radius 3.168 
 Layer 11  Layer 12 Layer 13 
                 t (days)    s (m)                 u 
                0.13           3.25             .00628 
                 0.17           3.42             .00491 
                 0.21           3.58             .00390 
                 0.26           3.74             .00312 
                 0.32           3.89             .00252 
                 0.40           4.05             .00205 
                 0.48           4.19             .00167 
                 0.59           4.33             .00137 
                 0.72           4.48             .00113 
                 0.87           4.62             .00093 
                 1.06           4.75             .00077 
                 1.28           4.89             .00063 
                 1.55           5.03             .00052 
                 1.87           5.16             .00043 
                 2.25           5.30             .00036 
                 2.71           5.43             .00030 
                 3.26           5.57             .00025 
                 3.92           5.70             .00021 
                 4.72           5.83             .00017 
                 5.67           5.97             .00014 
                 6.82           6.10             .00012 
                 8.19           6.23             .00010 
                 9.84           6.36             .00008 
                11.82           6.50             .00007 
 Transmissivity=   331.21m^2/day 
 Storativity= .1070160 
                 t (days)    s (m)                 u 
                0.13           4.02             .00218 
                 0.17           4.20             .00170 
                 0.21           4.36             .00135 
                 0.26           4.52             .00108 
                 0.32           4.68             .00087 
                 0.40           4.83             .00071 
                 0.48           4.98             .00058 
                 0.59           5.12             .00047 
                 0.72           5.26             .00039 
                 0.87           5.40             .00032 
                 1.06           5.54             .00027 
                 1.28           5.68             .00022 
                 1.55           5.82             .00018 
                 1.87           5.95             .00015 
                 2.25           6.09             .00012 
                 2.71           6.22             .00010 
                 3.26           6.36             .00009 
                 3.92           6.49             .00007 
                 4.72           6.62             .00006 
                 5.67           6.76             .00005 
                 6.82           6.89             .00004 
                 8.19           7.02             .00003 
                 9.84           7.15             .00003 
               11.82           7.29             .00002 
 Transmissivity=   329.87m^2/day 
 Storativity= .0369545 
                 t (days)    s (m)                 u                           
                 0.13           6.49             .00007 
                 0.17           6.66             .00006 
                 0.21           6.83             .00005 
                 0.26           6.99             .00004 
                 0.32           7.15             .00003 
                 0.40           7.30             .00002 
                 0.48           7.45             .00002 
                 0.59           7.59             .00002 
                 0.72           7.74             .00001 
                 0.87           7.88             .00001 
                 1.06           8.02             .00001 
                 1.28           8.15             .00001 
                 1.55           8.29             .00001 
                 1.87           8.43             .00001 
                 2.25           8.56             .00000 
                 2.71           8.70             .00000 
                 3.26           8.83             .00000 
                 3.92           8.97             .00000 
                 4.72           9.10             .00000 
                 5.67           9.23             .00000 
                 6.82           9.37             .00000 
                 8.19           9.50             .00000 
                 9.84           9.63             .00000 
               11.82           9.76             .00000 
 Transmissivity=   328.86m^2/day 
 Storativity= .0012499 
 
  
Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 3.168 Radius 3.168 Radius 3.168 
 Layer 7  Layer 8 Layer 9 
                 t (days)    s (m)                 u 
                 2.25           2.91             .00951 
                 2.71           3.04             .00790 
                 3.26           3.17             .00656 
                 3.92           3.30             .00545 
                 4.72           3.43             .00453 
                 5.67           3.56             .00377 
                 6.82           3.69             .00314 
                 8.19           3.83             .00261 
                 9.84           3.96             .00217 





Transmissivity=    335.08m^2/day 
 Storativity= 2.8574686 
 
                 t (days)    s (m)                 u 
                 1.06           3.82             .00523 
                 1.28           4.00             .00432 
                 1.55           4.17             .00358 
                 1.87           4.34             .00297 
                 2.25           4.51             .00246 
                 2.71           4.67             .00204 
                 3.26           4.82             .00170 
                 3.92           4.98             .00141 
                 4.72           5.12             .00117 
                 5.67           5.27             .00098 
                 6.82           5.41             .00081 
                 8.19           5.55             .00068 
                 9.84           5.68             .00056 
               11.82           5.82             .00047 
 Transmissivity=    288.79m^2/day 
 Storativity= 0.6375478 
                 t (days)    s (m)                 u 
                 1.06           3.82             .00523 
                 1.28           4.00             .00432 
                 1.55           4.17             .00358 
                 1.87           4.34             .00297 
                 2.25           4.51             .00246 
                 2.71           4.67             .00204 
                 3.26           4.82             .00170 
                 3.92           4.98             .00141 
                 4.72           5.12             .00117 
                 5.67           5.27             .00098 
                 6.82           5.41             .00081 
                 8.19           5.55             .00068 
                 9.84           5.68             .00056 
              11.82           5.82             .00047 
 Transmissivity=    288.79m^2/day 








Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 3.168 
 Layer 14  Layer 15 Layer 16 
                 t (days)    s (m)                 u 
                 0.13           7.46             .00002 
                 0.17           7.64             .00002 
                 0.21           7.80             .00001 
                 0.26           7.97             .00001 
                 0.32           8.13             .00001 
                 0.40           8.28             .00001 
                 0.48           8.43             .00001 
                 0.59           8.57             .00000 
                 0.72           8.72             .00000 
                 0.87           8.86             .00000 
                 1.06           9.00             .00000 
                 1.28           9.14             .00000 
                 1.55           9.28             .00000 
                 1.87           9.41             .00000 
                 2.25           9.55             .00000 
                 2.71           9.69             .00000 
                 3.26           9.82             .00000 
                 3.92           9.95             .00000 
                 4.72          10.09             .00000 
                 5.67          10.22             .00000 
                 6.82          10.35             .00000 
                 8.19          10.48             .00000 
                 9.84          10.62             .00000 
               11.82          10.75             .00000 
 Transmissivity=   327.47m^2/day 
 Storativity= .0003390 
                 t (days)    s (m)                 u 
                0.13           7.94             .00001 
                 0.17           8.12             .00001 
                 0.21           8.29             .00001 
                 0.26           8.45             .00001 
                 0.32           8.61             .00000 
                 0.40           8.77             .00000 
                 0.48           8.92             .00000 
                 0.59           9.06             .00000 
                 0.72           9.21             .00000 
                 0.87           9.35             .00000 
                 1.06           9.49             .00000 
                 1.28           9.63             .00000 
                 1.55           9.77             .00000 
                 1.87           9.91             .00000 
                 2.25          10.04            .00000 
                 2.71          10.18            .00000 
                 3.26          10.32            .00000 
                 3.92          10.45            .00000 
                 4.72          10.58            .00000 
                 5.67          10.72            .00000 
                 6.82          10.85            .00000 
                 8.19          10.98            .00000 
                 9.84          11.11            .00000 
               11.82          11.25            .00000 
 Transmissivity=   325.73m^2/day 
 Storativity= .0001845 
                 t (days)    s (m)                 u                           
                 0.13           8.22             .00001 
                 0.17           8.40             .00001 
                 0.21           8.57             .00000 
                 0.26           8.74             .00000 
                 0.32           8.90             .00000 
                 0.40           9.06             .00000 
                 0.48           9.21             .00000 
                 0.59           9.35             .00000 
                 0.72           9.50             .00000 
                 0.87           9.64             .00000 
                 1.06           9.78             .00000 
                 1.28           9.92            .00000 
                 1.55         10.06             .00000 
                 1.87         10.20             .00000 
                 2.25         10.34             .00000 
                 2.71         10.47             .00000 
                 3.26         10.61             .00000 
                 3.92         10.74             .00000 
                 4.72         10.88             .00000 
                 5.67         11.01             .00000 
                 6.82         11.14             .00000 
                 8.19         11.27             .00000 
                 9.84         11.41             .00000 
                11.82        11.54             .00000 
 Transmissivity=   324.69m^2/day 
 Storativity= .0001293 
 
Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 3.168 Radius 3.168 Radius 3.168 
 Layer 17  Layer 18 Layer 19 
                 t (days)    s (m)                 u 
                0.13           8.39             .00001 
                 0.17           8.58             .00000 
                 0.21           8.75             .00000 
                 0.26           8.92             .00000 
                 0.32           9.08             .00000 
                 0.40           9.23             .00000 
                 0.48           9.39             .00000 
                 0.59           9.53             .00000 
                 0.72           9.68             .00000 
                 0.87           9.82             .00000 
                 1.06           9.96             .00000 
                 1.28          10.10             .00000 
                 1.55          10.24             .00000 
                 1.87          10.38             .00000 
                 2.25          10.52             .00000 
                 2.71          10.66             .00000 
                 3.26          10.79             .00000 
                 3.92          10.92             .00000 
                 4.72          11.06             .00000 
                 5.67          11.19             .00000 
                 6.82          11.32             .00000 
                 8.19          11.46             .00000 
                 9.84          11.59             .00000 
               11.82          11.72             .00000 
 Transmissivity=   324.07m^2/day 
 Storativity= .0001037 
                 t (days)    s (m)                 u 
                 0.13           8.50             .00001 
                 0.17           8.68             .00000 
                 0.21           8.86             .00000 
                 0.26           9.02             .00000 
                 0.32           9.18             .00000 
                 0.40           9.34             .00000 
                 0.48           9.49             .00000 
                 0.59           9.64             .00000 
                 0.72           9.79             .00000 
                 0.87           9.93             .00000 
                 1.06          10.07            .00000 
                 1.28          10.21            .00000 
                 1.55          10.35            .00000 
                 1.87          10.49            .00000 
                 2.25          10.63            .00000 
                 2.71          10.76            .00000 
                 3.26          10.90            .00000 
                 3.92          11.03            .00000 
                 4.72          11.17            .00000 
                 5.67          11.30            .00000 
                 6.82          11.43            .00000 
                 8.19          11.56            .00000 
                 9.84          11.70            .00000 
               11.82          11.83            .00000 
 Transmissivity=   323.69m^2/day 
 Storativity= .0000910 
                 t (days)    s (m)                 u                           
                 0.13           8.55             .00001 
                 0.17           8.73             .00000 
                 0.21           8.90             .00000 
                 0.26           9.07             .00000 
                 0.32           9.23             .00000 
                 0.40           9.39             .00000 
                 0.48           9.54             .00000 
                 0.59           9.69             .00000 
                 0.72           9.84             .00000 
                 0.87           9.98             .00000 
                 1.06         10.12             .00000 
                 1.28         10.26             .00000 
                 1.55         10.40             .00000 
                 1.87         10.54             .00000 
                 2.25         10.68             .00000 
                 2.71         10.81             .00000 
                 3.26         10.95             .00000 
                 3.92         11.08             .00000 
                 4.72         11.22             .00000 
                 5.67         11.35             .00000 
                 6.82         11.48             .00000 
                 8.19         11.61             .00000 
                 9.84         11.75             .00000 
               11.82         11.88             .00000 
 Transmissivity=   323.50m^2/day 









Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 6.366 Radius 6.366 Radius 6.366 
 Layer 6  Layer 7 Layer 8 
                 t (days)    s (m)                 u 
                 2.71           3.01             .00858 
                 3.26           3.14             .00713 
                 3.92           3.27             .00592 
                 4.72           3.40             .00493 
                 5.67           3.54             .00410 
                 6.82           3.67             .00341 
                 8.19           3.80             .00284 
                 9.84           3.93             .00236 
                11.82           4.07             .00197 
 
 
 Transmissivity=    332.04m^2/day 
 Storativity= 0.7620792 
                 t (days)    s (m)                 u 
                 2.71           3.03             .00840 
                 3.26           3.16             .00698 
                 3.92           3.30             .00580 
                 4.72           3.43             .00482 
                 5.67           3.56             .00401 
                 6.82           3.69             .00334 
                 8.19           3.83             .00278 
                 9.84           3.96             .00231 
               11.82           4.09             .00193 
 
 
 Transmissivity=    331.20m^2/day 
 Storativity= 0.7439908 
                 t (days)    s (m)                 u                           
                 2.25           2.94             .00935 
                 2.71           3.07             .00776 
                 3.26           3.21             .00645 
                 3.92           3.34             .00536 
                 4.72           3.47             .00446 
                 5.67           3.60             .00371 
                 6.82           3.73             .00309 
                 8.19           3.87             .00257 
                 9.84           4.00             .00214 
               11.82           4.13             .00178 
 
 Transmissivity=    332.62m^2/day 






Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 6.366 Radius 6.366 Radius 6.366 
 Layer 9  Layer 11 Layer 12 
                 t (days)    s (m)                 u 
                 2.25           2.98             .00897 
                 2.71           3.11             .00745 
                 3.26           3.24             .00619 
                 3.92           3.37             .00514 
                 4.72           3.50             .00428 
                 5.67           3.64             .00356 
                 6.82           3.77             .00296 
                 8.19           3.90             .00246 
                 9.84           4.04             .00205 















 Transmissivity=    332.02m^2/day 
 Storativity= 0.6616446 
                 t (days)    s (m)                 u 
                 0.13           3.12             .00747 
                 0.17           3.29             .00584 
                 0.21           3.46             .00463 
                 0.26           3.62             .00371 
                 0.32           3.77             .00299 
                 0.40           3.92             .00243 
                 0.48           4.07             .00199 
                 0.59           4.21             .00163 
                 0.72           4.35             .00134 
                 0.87           4.49             .00110 
                 1.06           4.63             .00091 
                 1.28           4.77             .00075 
                 1.55           4.90             .00062 
                 1.87           5.04             .00052 
                 2.25           5.17             .00043 
                 2.71           5.31             .00036 
                 3.26           5.44             .00030 
                 3.92           5.58             .00025 
                 4.72           5.71             .00020 
                 5.67           5.84             .00017 
                 6.82           5.97             .00014 
                 8.19           6.11             .00012 
                 9.84           6.24             .00010 
               11.82           6.37             .00008 
 Transmissivity=   331.21m^2/day 
 Storativity= .0315033 
                 t (days)    s (m)                 u                           
                 0.13           3.69             .00345 
                 0.17           3.86             .00270 
                 0.21           4.03             .00214 
                 0.26           4.19             .00171 
                 0.32           4.34             .00138 
                 0.40           4.49             .00113 
                 0.48           4.64             .00092 
                 0.59           4.78             .00075 
                 0.72           4.93             .00062 
                 0.87           5.07             .00051 
                 1.06           5.21             .00042 
                 1.28           5.34             .00035 
                 1.55           5.48             .00029 
                 1.87           5.62             .00024 
                 2.25           5.75             .00020 
                 2.71           5.89             .00016 
                 3.26           6.02             .00014 
                 3.92           6.15             .00011 
                 4.72           6.29             .00009 
                 5.67           6.42             .00008 
                 6.82           6.55             .00007 
                 8.19           6.69             .00005 
                 9.84           6.82             .00005 
               11.82           6.95             .00004 
 Transmissivity=   329.99m^2/day 









Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 6.366 Radius 6.366 Radius 6.366 
 Layer 13  Layer 14 Layer 15 
                 t (days)    s (m)                 u 
                 0.13           4.91             .00066 
                 0.17           5.09             .00051 
                 0.21           5.25             .00041 
                 0.26           5.42             .00033 
                 0.32           5.57             .00026 
                 0.40           5.72             .00021 
                 0.48           5.87             .00017 
                 0.59           6.02             .00014 
                 0.72           6.16             .00012 
                 0.87           6.30             .00010 
                 1.06           6.44             .00008 
                 1.28           6.58             .00007 
                 1.55           6.72             .00005 
                 1.87           6.85             .00005 
                 2.25           6.99             .00004 
                 2.71           7.13             .00003 
                 3.26           7.26             .00003 
                 3.92           7.39             .00002 
                 4.72           7.53             .00002 
                 5.67           7.66             .00001 
                 6.82           7.79             .00001 
                 8.19           7.92             .00001 
                 9.84           8.06             .00001 
                11.82           8.19             .00001 
 Transmissivity=   328.40m^2/day 
 Storativity= .0027412 
 
                 t (days)    s (m)                 u 
                0.13           5.65             .00024 
                 0.17           5.83             .00019 
                 0.21           6.00             .00015 
                 0.26           6.16             .00012 
                 0.32           6.32             .00010 
                 0.40           6.48             .00008 
                 0.48           6.62             .00006 
                 0.59           6.77             .00005 
                 0.72           6.91             .00004 
                 0.87           7.06             .00004 
                 1.06           7.20             .00003 
                 1.28           7.34             .00002 
                 1.55           7.47             .00002 
                 1.87           7.61             .00002 
                 2.25           7.75             .00001 
                 2.71           7.88             .00001 
                 3.26           8.02             .00001 
                 3.92           8.15             .00001 
                 4.72           8.28             .00001 
                 5.67           8.42             .00001 
                 6.82           8.55             .00000 
                 8.19           8.68             .00000 
                 9.84           8.81             .00000 
               11.82           8.95             .00000 
 Transmissivity=   326.94m^2/day 
 Storativity= .0010122 
                 t (days)    s (m)                 u                           
                 0.13           6.09             .00014 
                 0.17           6.27             .00011 
                 0.21           6.44             .00008 
                 0.26           6.60             .00007 
                 0.32           6.76             .00005 
                 0.40           6.92             .00004 
                 0.48           7.07             .00004 
                 0.59           7.21             .00003 
                 0.72           7.36             .00002 
                 0.87           7.50             .00002 
                 1.06           7.64             .00002 
                 1.28           7.78             .00001 
                 1.55           7.92             .00001 
                 1.87           8.06             .00001 
                 2.25           8.19             .00001 
                 2.71           8.33             .00001 
                 3.26           8.46             .00001 
                 3.92           8.60             .00000 
                 4.72           8.73             .00000 
                 5.67           8.86             .00000 
                 6.82           9.00             .00000 
                 8.19           9.13             .00000 
                 9.84           9.26             .00000 
               11.82           9.39             .00000 
 Transmissivity=   326.19m^2/day 
 Storativity= .0005633 
Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 6.366 Radius 6.366 Radius 6.366 
 Layer 16  Layer 17 Layer 18 
                 t (days)    s (m)                 u 
                 0.13           6.36             .00010 
                 0.17           6.54             .00007 
                 0.21           6.71             .00006 
                 0.26           6.88             .00005 
                 0.32           7.04             .00004 
                 0.40           7.19             .00003 
                 0.48           7.34             .00003 
                 0.59           7.49             .00002 
                 0.72           7.63             .00002 
                 0.87           7.78             .00001 
                 1.06           7.92             .00001 
                 1.28           8.06             .00001 
                 1.55           8.20             .00001 
                 1.87           8.34             .00001 
                 2.25           8.47             .00001 
                 2.71           8.61             .00000 
                 3.26           8.74             .00000 
                 3.92           8.88             .00000 
                 4.72           9.01             .00000 
                 5.67           9.14             .00000 
                 6.82           9.28             .00000 
                 8.19           9.41             .00000 
                 9.84           9.54             .00000 
                11.82           9.67             .00000 
 Transmissivity=   325.24m^2/day 
 Storativity= .0003970 
                 t (days)    s (m)                 u 
                 0.13           6.52             .00008 
                 0.17           6.71             .00006 
                 0.21           6.88             .00005 
                 0.26           7.05             .00004 
                 0.32           7.21             .00003 
                 0.40           7.36             .00003 
                 0.48           7.52             .00002 
                 0.59           7.66             .00002 
                 0.72           7.81             .00001 
                 0.87           7.95             .00001 
                 1.06           8.09             .00001 
                 1.28           8.23             .00001 
                 1.55           8.37             .00001 
                 1.87           8.51             .00001 
                 2.25           8.65             .00000 
                 2.71           8.79             .00000 
                 3.26           8.92             .00000 
                 3.92           9.05             .00000 
                 4.72           9.19             .00000 
                 5.67           9.32             .00000 
                 6.82           9.45             .00000 
                 8.19           9.59             .00000 
                 9.84           9.72             .00000 
               11.82           9.85             .00000 
 Transmissivity=   324.07m^2/day 
 Storativity= .0003251 
                 t (days)    s (m)                 u                           
                0.13           6.63             .00007 
                 0.17           6.81             .00005 
                 0.21           6.98             .00004 
                 0.26           7.15             .00003 
                 0.32           7.31             .00003 
                 0.40           7.47             .00002 
                 0.48           7.62             .00002 
                 0.59           7.77             .00002 
                 0.72           7.91             .00001 
                 0.87           8.06             .00001 
                 1.06           8.20             .00001 
                 1.28           8.34             .00001 
                 1.55           8.48             .00001 
                 1.87           8.62             .00000 
                 2.25           8.75             .00000 
                 2.71           8.89             .00000 
                 3.26           9.03             .00000 
                 3.92           9.16             .00000 
                 4.72           9.29             .00000 
                 5.67           9.43             .00000 
                 6.82           9.56             .00000 
                 8.19           9.69             .00000 
                 9.84           9.82             .00000 
               11.82           9.96             .00000 
 Transmissivity=   323.81m^2/day 








Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 6.366 Radius 12.167 Radius 12.167 
 Layer 19  Layer 6 Layer 7 
                 t (days)    s (m)                 u 
                 0.13           6.67             .00006 
                 0.17           6.86             .00005 
                 0.21           7.03             .00004 
                 0.26           7.20             .00003 
                 0.32           7.36             .00003 
                 0.40           7.52             .00002 
                 0.48           7.67             .00002 
                 0.59           7.82             .00001 
                 0.72           7.96             .00001 
                 0.87           8.11             .00001 
                 1.06           8.25             .00001 
                 1.28           8.39             .00001 
                 1.55           8.53             .00001 
                 1.87           8.67             .00000 
                 2.25           8.80             .00000 
                 2.71           8.94             .00000 
                 3.26           9.08             .00000 
                 3.92           9.21             .00000 
                 4.72           9.34             .00000 
                 5.67           9.48             .00000 
                 6.82           9.61             .00000 
                 8.19           9.74             .00000 
                 9.84           9.87             .00000 
              11.82          10.01             .00000 
 Transmissivity=   323.57m^2/day 
 Storativity= .0002677 
                 t (days)    s (m)                 u 
                 2.71           3.00             .00847 
                 3.26           3.13             .00704 
                 3.92           3.26             .00585 
                 4.72           3.39             .00487 
                 5.67           3.52             .00405 
                 6.82           3.65             .00337 
                 8.19           3.79             .00280 
                 9.84           3.92             .00233 
















 Transmissivity=    334.14m^2/day 
 Storativity= 0.1911389 
                 t (days)    s (m)                 u                           
                 2.71           3.02             .00834 
                 3.26           3.16             .00693 
                 3.92           3.29             .00576 
                 4.72           3.42             .00479 
                 5.67           3.55             .00399 
                 6.82           3.68             .00332 
                 8.19           3.82             .00276 
                 9.84           3.95             .00230 
















 Transmissivity=    332.46m^2/day 
 Storativity= 0.1872831 
 
Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 12.167 Radius 12.167 Radius 12.167 
 Layer 8  Layer 9 Layer 11 
                 t (days)    s (m)                 u 
                 2.25           2.95             .00921 
                 2.71           3.08             .00765 
                 3.26           3.21             .00636 
                 3.92           3.34             .00528 
                 4.72           3.47             .00439 
                 5.67           3.60             .00365 
                 6.82           3.74             .00304 
                 8.19           3.87             .00253 
                 9.84           4.00             .00211 














 Transmissivity=    333.24m^2/day 
 Storativity= 0.1720814 
                 t (days)    s (m)                 u 
                 2.25           3.00             .00870 
                 2.71           3.13             .00722 
                 3.26           3.26             .00600 
                 3.92           3.39             .00498 
                 4.72           3.53             .00415 
                 5.67           3.66             .00345 
                 6.82           3.79             .00287 
                 8.19           3.92             .00239 
                 9.84           4.06             .00199 














 Transmissivity=    332.17m^2/day 
 Storativity= 0.1618871 
                 t (days)    s (m)                 u                           
                 0.17           2.91             .00983 
                 0.21           3.08             .00780 
                 0.26           3.23             .00624 
                 0.32           3.39             .00504 
                 0.40           3.54             .00410 
                 0.48           3.68             .00335 
                 0.59           3.82             .00274 
                 0.72           3.97             .00225 
                 0.87           4.11             .00186 
                 1.06           4.24             .00153 
                 1.28           4.38             .00127 
                 1.55           4.52             .00105 
                 1.87           4.65             .00087 
                 2.25           4.79             .00072 
                 2.71           4.92             .00060 
                 3.26           5.06             .00050 
                 3.92           5.19             .00041 
                 4.72           5.32             .00034 
                 5.67           5.45             .00029 
                 6.82           5.59             .00024 
                 8.19           5.72             .00020 
                 9.84           5.85             .00016 
               11.82           5.98             .00014 
 Transmissivity=   331.95m^2/day 








Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 12.167 Radius 12.167 Radius 12.167 
 Layer 12  Layer 13 Layer 14 
                 t (days)    s (m)                 u 
                0.13           3.06             .00824 
                 0.17           3.23             .00644 
                 0.21           3.39             .00511 
                 0.26           3.55             .00409 
                 0.32           3.71             .00330 
                 0.40           3.86             .00268 
                 0.48           4.00             .00219 
                 0.59           4.15             .00179 
                 0.72           4.29             .00148 
                 0.87           4.43             .00122 
                 1.06           4.57             .00100 
                 1.28           4.71             .00083 
                 1.55           4.84             .00069 
                 1.87           4.98             .00057 
                 2.25           5.11             .00047 
                 2.71           5.25             .00039 
                 3.26           5.38             .00033 
                 3.92           5.52             .00027 
                 4.72           5.65             .00023 
                 5.67           5.78             .00019 
                 6.82           5.92             .00016 
                 8.19           6.05             .00013 
                 9.84           6.18             .00011 
                11.82           6.31             .00009 
 Transmissivity=   330.55m^2/day 
 Storativity= .0087471 
                 t (days)    s (m)                 u 
                 0.13           3.56             .00418 
                 0.17           3.73             .00327 
                 0.21           3.90             .00260 
                 0.26           4.06             .00208 
                 0.32           4.22             .00168 
                 0.40           4.37             .00136 
                 0.48           4.52             .00111 
                 0.59           4.66             .00091 
                 0.72           4.81             .00075 
                 0.87           4.95             .00062 
                 1.06           5.09             .00051 
                 1.28           5.22             .00042 
                 1.55           5.36             .00035 
                 1.87           5.50             .00029 
                 2.25           5.63             .00024 
                 2.71           5.77             .00020 
                 3.26           5.90             .00017 
                 3.92           6.04             .00014 
                 4.72           6.17             .00011 
                 5.67           6.30             .00010 
                 6.82           6.44             .00008 
                 8.19           6.57             .00007 
                 9.84           6.70             .00005 
               11.82           6.83             .00005 
 Transmissivity=   328.86m^2/day 
 Storativity= .0044222 
                 t (days)    s (m)                 u                           
                 0.13           3.99             .00237 
                 0.17           4.17             .00185 
                 0.21           4.34             .00147 
                 0.26           4.50             .00118 
                 0.32           4.66             .00095 
                 0.40           4.81             .00077 
                 0.48           4.96             .00063 
                 0.59           5.11             .00052 
                 0.72           5.25             .00042 
                 0.87           5.40             .00035 
                 1.06           5.54             .00029 
                 1.28           5.67             .00024 
                 1.55           5.81             .00020 
                 1.87           5.95             .00016 
                 2.25           6.09             .00014 
                 2.71           6.22             .00011 
                 3.26           6.36             .00009 
                 3.92           6.49             .00008 
                 4.72           6.62             .00006 
                 5.67           6.76             .00005 
                 6.82           6.89             .00004 
                 8.19           7.02             .00004 
                 9.84           7.15             .00003 
               11.82           7.29             .00003 
 Transmissivity=   326.81m^2/day 
 Storativity= .0024906 
 
 
Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 12.167 Radius 12.167 Radius 12.167 
 Layer 15  Layer 16 Layer 17 
                 t (days)    s (m)                 u 
                 0.13           4.32             .00153 
                 0.17           4.50             .00120 
                 0.21           4.67             .00095 
                 0.26           4.83             .00076 
                 0.32           4.99             .00061 
                 0.40           5.14             .00050 
                 0.48           5.29             .00041 
                 0.59           5.44             .00033 
                 0.72           5.58             .00027 
                 0.87           5.73             .00023 
                 1.06           5.87             .00019 
                 1.28           6.01             .00015 
                 1.55           6.15             .00013 
                 1.87           6.28             .00011 
                 2.25           6.42             .00009 
                 2.71           6.56             .00007 
                 3.26           6.69             .00006 
                 3.92           6.83             .00005 
                 4.72           6.96             .00004 
                 5.67           7.09             .00003 
                 6.82           7.22             .00003 
                 8.19           7.36             .00002 
                 9.84           7.49             .00002 
                11.82           7.62             .00002 
 Transmissivity=   326.09m^2/day 
 Storativity= .0016042 
                 t (days)    s (m)                 u 
                 0.13           4.54             .00115 
                 0.17           4.72             .00090 
                 0.21           4.89             .00072 
                 0.26           5.06             .00057 
                 0.32           5.22             .00046 
                 0.40           5.37             .00038 
                 0.48           5.52             .00031 
                 0.59           5.67             .00025 
                 0.72           5.82             .00021 
                 0.87           5.96             .00017 
                 1.06           6.10             .00014 
                 1.28           6.24             .00012 
                 1.55           6.38             .00010 
                 1.87           6.52             .00008 
                 2.25           6.65             .00007 
                 2.71           6.79             .00005 
                 3.26           6.93             .00005 
                 3.92           7.06             .00004 
                 4.72           7.19             .00003 
                 5.67           7.33             .00003 
                 6.82           7.46             .00002 
                 8.19           7.59             .00002 
                 9.84           7.72             .00002 
               11.82           7.86             .00001 
 Transmissivity=   324.84m^2/day 
 Storativity= .0012042 
                 t (days)    s (m)                 u                           
                 0.13           4.69             .00095 
                 0.17           4.87             .00074 
                 0.21           5.04             .00059 
                 0.26           5.21             .00047 
                 0.32           5.37             .00038 
                 0.40           5.53             .00031 
                 0.48           5.68             .00025 
                 0.59           5.82             .00021 
                 0.72           5.97             .00017 
                 0.87           6.11             .00014 
                 1.06           6.26             .00012 
                 1.28           6.40             .00010 
                 1.55           6.54             .00008 
                 1.87           6.67             .00007 
                 2.25           6.81             .00005 
                 2.71           6.95             .00005 
                 3.26           7.08             .00004 
                 3.92           7.22             .00003 
                 4.72           7.35             .00003 
                 5.67           7.48             .00002 
                 6.82           7.62             .00002 
                 8.19           7.75             .00001 
                 9.84           7.88             .00001 
               11.82           8.01             .00001 
 Transmissivity=   324.18m^2/day 








Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 12.167 Radius 12.167  Radius 25.344 
 Layer 18  Layer 19 Layer 6 
                 t (days)    s (m)                 u 
                 0.13           4.78             .00085 
                 0.17           4.96             .00066 
                 0.21           5.14             .00053 
                 0.26           5.30             .00042 
                 0.32           5.46             .00034 
                 0.40           5.62             .00028 
                 0.48           5.77             .00023 
                 0.59           5.92             .00018 
                 0.72           6.07             .00015 
                 0.87           6.21             .00013 
                 1.06           6.35             .00010 
                 1.28           6.49             .00009 
                 1.55           6.63             .00007 
                 1.87           6.77             .00006 
                 2.25           6.91             .00005 
                 2.71           7.04             .00004 
                 3.26           7.18             .00003 
                 3.92           7.31             .00003 
                 4.72           7.45             .00002 
                 5.67           7.58             .00002 
                 6.82           7.71             .00002 
                 8.19           7.84             .00001 
                 9.84           7.98             .00001 
                11.82           8.11             .00001 
 Transmissivity=   323.69m^2/day 
 Storativity= .0008818 
                 t (days)    s (m)                 u 
                0.13           4.82             .00080 
                 0.17           5.01             .00062 
                 0.21           5.18             .00049 
                 0.26           5.35             .00039 
                 0.32           5.51             .00032 
                 0.40           5.66             .00026 
                 0.48           5.82             .00021 
                 0.59           5.96             .00017 
                 0.72           6.11             .00014 
                 0.87           6.25             .00012 
                 1.06           6.40             .00010 
                 1.28           6.54             .00008 
                 1.55           6.68             .00007 
                 1.87           6.82             .00005 
                 2.25           6.95             .00005 
                 2.71           7.09             .00004 
                 3.26           7.22             .00003 
                 3.92           7.36             .00003 
                 4.72           7.49             .00002 
                 5.67           7.62             .00002 
                 6.82           7.76             .00002 
                 8.19           7.89             .00001 
                 9.84           8.02             .00001 
               11.82           8.15             .00001 
 Transmissivity=   323.78m^2/day 
 Storativity= .0008278 
                 t (days)    s (m)                 u                           
                 2.71           2.93             .00939 
                 3.26           3.06             .00780 
                 3.92           3.19             .00648 
                 4.72           3.32             .00539 
                 5.67           3.45             .00448 
                 6.82           3.59             .00373 
                 8.19           3.72             .00311 
                 9.84           3.85             .00259 
















 Transmissivity=    333.72m^2/day 
 Storativity= 0.0528792 
 
Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 25.344 
 Layer 7  Layer 8 Layer 9 
                 t (days)    s (m)                 u 
                 2.71           2.97             .00895 
                 3.26           3.11             .00743 
                 3.92           3.24             .00618 
                 4.72           3.37             .00514 
                 5.67           3.50             .00427 
                 6.82           3.63             .00356 
                 8.19           3.77             .00296 
                 9.84           3.90             .00246 




 Transmissivity=    332.45m^2/day 
 Storativity= 0.0501978 
                 t (days)    s (m)                 u 
                 2.25           2.95             .00899 
                 2.71           3.08             .00746 
                 3.26           3.21             .00620 
                 3.92           3.34             .00515 
                 4.72           3.47             .00429 
                 5.67           3.60             .00356 
                 6.82           3.73             .00297 
                 8.19           3.87             .00247 
                 9.84           4.00             .00206 
               11.82           4.13             .00171 
 
 
 Transmissivity=    335.09m^2/day 
 Storativity= 0.0422093 
                 t (days)    s (m)                 u                           
                 1.87           2.99             .00862 
                 2.25           3.12             .00716 
                 2.71           3.25             .00594 
                 3.26           3.38             .00494 
                 3.92           3.51             .00410 
                 4.72           3.64             .00341 
                 5.67           3.78             .00284 
                 6.82           3.91             .00236 
                 8.19           4.04             .00197 
                 9.84           4.17             .00164 
               11.82           4.31             .00136 
 
 Transmissivity=    334.09m^2/day 

















Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 25.344 Radius 25.344  Radius 25.344 
 Layer 10  Layer 11 Layer 12 
                 t (days)    s (m)                 u 
                1.28           3.00             .00852 
                 1.55           3.13             .00706 
                 1.87           3.27             .00585 
                 2.25           3.40             .00485 
                 2.71           3.53             .00403 
                 3.26           3.66             .00335 
                 3.92           3.79             .00278 
                 4.72           3.93             .00231 
                 5.67           4.06             .00192 
                 6.82           4.19             .00160 
                 8.19           4.32             .00133 
                 9.84           4.46             .00111 






 Transmissivity=    333.70m^2/day 
 Storativity= 0.0226897 
                 t (days)    s (m)                 u 
                 0.72           2.99             .00882 
                 0.87           3.13             .00727 
                 1.06           3.26             .00600 
                 1.28           3.40             .00496 
                 1.55           3.53             .00411 
                 1.87           3.67             .00340 
                 2.25           3.80             .00282 
                 2.71           3.94             .00234 
                 3.26           4.07             .00195 
                 3.92           4.20             .00162 
                 4.72           4.34             .00135 
                 5.67           4.47             .00112 
                 6.82           4.60             .00093 
                 8.19           4.73             .00078 
                 9.84           4.87             .00065 
               11.82           5.00             .00054 
 
 
 Transmissivity=    332.11m^2/day 
 Storativity= 0.0131389 
                 t (days)    s (m)                 u                           
                 0.48           3.02             .00862 
                 0.59           3.16             .00706 
                 0.72           3.30             .00580 
                 0.87           3.44             .00478 
                 1.06           3.58             .00395 
                 1.28           3.72             .00326 
                 1.55           3.85             .00270 
                 1.87           3.99             .00224 
                 2.25           4.13             .00186 
                 2.71           4.26             .00154 
                 3.26           4.39             .00128 
                 3.92           4.53             .00106 
                 4.72           4.66             .00089 
                 5.67           4.79             .00074 
                 6.82           4.93             .00061 
                 8.19           5.06             .00051 
                 9.84           5.19             .00042 
               11.82           5.32             .00035 
 Transmissivity=    330.55m^2/day 





Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 25.344 
 Layer 13  Layer 14 Layer 15 
                 t (days)    s (m)                 u 
                 0.32           2.99             .00905 
                 0.40           3.14             .00736 
                 0.48           3.29             .00601 
                 0.59           3.43             .00492 
                 0.72           3.58             .00405 
                 0.87           3.72             .00334 
                 1.06           3.86             .00275 
                 1.28           3.99             .00228 
                 1.55           4.13             .00188 
                 1.87           4.27             .00156 
                 2.25           4.40             .00130 
                 2.71           4.54             .00108 
                 3.26           4.67             .00089 
                 3.92           4.81             .00074 
                 4.72           4.94             .00062 
                 5.67           5.07             .00051 
                 6.82           5.21             .00043 
                 8.19           5.34             .00036 
                 9.84           5.47             .00030 




Transmissivity=    329.27m^2/day 
 Storativity= 0.0059768 
                 t (days)    s (m)                 u 
                 0.26           3.06             .00835 
                 0.32           3.22             .00674 
                 0.40           3.37             .00548 
                 0.48           3.52             .00448 
                 0.59           3.66             .00367 
                 0.72           3.81             .00301 
                 0.87           3.95             .00248 
                 1.06           4.09             .00205 
                 1.28           4.23             .00169 
                 1.55           4.37             .00140 
                 1.87           4.50             .00116 
                 2.25           4.64             .00096 
                 2.71           4.78             .00080 
                 3.26           4.91             .00067 
                 3.92           5.04             .00055 
                 4.72           5.18             .00046 
                 5.67           5.31             .00038 
                 6.82           5.44             .00032 
                 8.19           5.58             .00026 
                 9.84           5.71             .00022 
               11.82           5.84             .00018 
 
  
Transmissivity=    327.75m^2/day 
 Storativity= 0.0044302 
                 t (days)    s (m)                 u                           
                 0.21           3.08             .00832 
                 0.26           3.24             .00666 
                 0.32           3.40             .00538 
                 0.40           3.55             .00437 
                 0.48           3.70             .00357 
                 0.59           3.85             .00292 
                 0.72           3.99             .00240 
                 0.87           4.14             .00198 
                 1.06           4.28             .00163 
                 1.28           4.42             .00135 
                 1.55           4.56             .00112 
                 1.87           4.69             .00093 
                 2.25           4.83             .00077 
                 2.71           4.97             .00064 
                 3.26           5.10             .00053 
                 3.92           5.24             .00044 
                 4.72           5.37             .00037 
                 5.67           5.50             .00031 
                 6.82           5.64             .00025 
                 8.19           5.77             .00021 
                 9.84           5.90             .00018 
               11.82           6.03             .00015 
  
Transmissivity=    326.09m^2/day 











Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 25.344 Radius 25.344  Radius 25.344 
 Layer 16  Layer 17 Layer 18 
                 t (days)    s (m)                 u 
                 0.17           3.05             .00876 
                 0.21           3.22             .00695 
                 0.26           3.38             .00556 
                 0.32           3.54             .00449 
                 0.40           3.70             .00365 
                 0.48           3.85             .00298 
                 0.59           3.99             .00244 
                 0.72           4.14             .00201 
                 0.87           4.28             .00165 
                 1.06           4.42             .00136 
                 1.28           4.56             .00113 
                 1.55           4.70             .00093 
                 1.87           4.84             .00077 
                 2.25           4.98             .00064 
                 2.71           5.11             .00053 
                 3.26           5.25             .00044 
                 3.92           5.38             .00037 
                 4.72           5.52             .00031 
                 5.67           5.65             .00025 
                 6.82           5.78             .00021 
                 8.19           5.92             .00018 
                 9.84           6.05             .00015 
                11.82           6.18             .00012 
 
 
 Transmissivity=    325.24m^2/day 
 Storativity= 0.0029264 
                 t (days)    s (m)                 u 
                 0.13           2.97             .00985 
                 0.17           3.15             .00770 
                 0.21           3.32             .00611 
                 0.26           3.48             .00489 
                 0.32           3.64             .00394 
                 0.40           3.80             .00321 
                 0.48           3.95             .00262 
                 0.59           4.10             .00215 
                 0.72           4.24             .00176 
                 0.87           4.39             .00145 
                 1.06           4.53             .00120 
                 1.28           4.67             .00099 
                 1.55           4.81             .00082 
                 1.87           4.95             .00068 
                 2.25           5.08             .00056 
                 2.71           5.22             .00047 
                 3.26           5.35             .00039 
                 3.92           5.49             .00032 
                 4.72           5.62             .00027 
                 5.67           5.76             .00022 
                 6.82           5.89             .00019 
                 8.19           6.02             .00016 
                 9.84           6.15             .00013 
               11.82           6.29             .00011 
 
 Transmissivity=   324.55m^2/day 
 Storativity= .0025674 
                 t (days)    s (m)                 u                           
                 0.13           3.03             .00910 
                 0.17           3.21             .00711 
                 0.21           3.38             .00564 
                 0.26           3.55             .00451 
                 0.32           3.71             .00365 
                 0.40           3.86             .00296 
                 0.48           4.02             .00242 
                 0.59           4.16             .00198 
                 0.72           4.31             .00163 
                 0.87           4.45             .00134 
                 1.06           4.59             .00111 
                 1.28           4.74             .00092 
                 1.55           4.88             .00076 
                 1.87           5.01             .00063 
                 2.25           5.15             .00052 
                 2.71           5.29             .00043 
                 3.26           5.42             .00036 
                 3.92           5.56             .00030 
                 4.72           5.69             .00025 
                 5.67           5.82             .00021 
                 6.82           5.96             .00017 
                 8.19           6.09             .00014 
                 9.84           6.22             .00012 
               11.82           6.35             .00010 
 
 Transmissivity=   324.03m^2/day 
 Storativity= .0023686 
 
Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 25.344 Radius 50.688 Radius 50.688 
 Layer 19  Layer 6 Layer 7 
                 t (days)    s (m)                 u 
                 0.13           3.06             .00876 
                 0.17           3.24             .00685 
                 0.21           3.41             .00544 
                 0.26           3.58             .00435 
                 0.32           3.74             .00351 
                 0.40           3.90             .00286 
                 0.48           4.05             .00233 
                 0.59           4.20             .00191 
                 0.72           4.34             .00157 
                 0.87           4.49             .00129 
                 1.06           4.63             .00107 
                 1.28           4.77             .00088 
                 1.55           4.91             .00073 
                 1.87           5.05             .00061 
                 2.25           5.18             .00050 
                 2.71           5.32             .00042 
                 3.26           5.46             .00035 
                 3.92           5.59             .00029 
                 4.72           5.72             .00024 
                 5.67           5.86             .00020 
                 6.82           5.99             .00017 
                 8.19           6.12             .00014 
                 9.84           6.26             .00011 
                11.82           6.39             .00010 
 Transmissivity=   323.61m^2/day 
 Storativity= .0022785 
                 t (days)    s (m)                 u 
                 5.67           3.04             .00848 
                 6.82           3.17             .00706 
                 8.19           3.31             .00587 
                 9.84           3.44             .00489 




















 Transmissivity=    329.29m^2/day 
 Storativity= 0.0246651 
                 t (days)    s (m)                 u                           
                 4.72           2.92             .00987 
                 5.67           3.05             .00821 
                 6.82           3.18             .00683 
                 8.19           3.32             .00569 
                 9.84           3.45             .00473 



















 Transmissivity=    330.57m^2/day 











Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 50.344 Radius 50.688 Radius 50.688 
 Layer 11  Layer 12 Layer 13 
                 t (days)    s (m)                 u 
                 1.28           3.02             .00889 
                 1.55           3.16             .00736 
                 1.87           3.29             .00610 
                 2.25           3.43             .00506 
                 2.71           3.57             .00420 
                 3.26           3.70             .00349 
                 3.92           3.83             .00290 
                 4.72           3.97             .00241 
                 5.67           4.10             .00201 
                 6.82           4.23             .00167 
                 8.19           4.37             .00139 
                 9.84           4.50             .00116 
                11.82           4.63             .00096 
 
 
 Transmissivity=   328.02m^2/day 
 Storativity= .0058174 
                 t (days)    s (m)                 u 
                 1.28           3.04             .00841 
                 1.55           3.18             .00697 
                 1.87           3.32             .00577 
                 2.25           3.45             .00479 
                 2.71           3.59             .00398 
                 3.26           3.72             .00330 
                 3.92           3.86             .00275 
                 4.72           3.99             .00228 
                 5.67           4.12             .00190 
                 6.82           4.26             .00158 
                 8.19           4.39             .00132 
                 9.84           4.52             .00110 
               11.82           4.65             .00091 
 
 
 Transmissivity=    329.45m^2/day 
 Storativity= 0.0055273 
                 t (days)    s (m)                 u                           
                 1.28           3.07             .00826 
                 1.55           3.21             .00684 
                 1.87           3.35             .00567 
                 2.25           3.49             .00470 
                 2.71           3.62             .00390 
                 3.26           3.76             .00324 
                 3.92           3.89             .00270 
                 4.72           4.03             .00224 
                 5.67           4.16             .00186 
                 6.82           4.29             .00155 
                 8.19           4.43             .00129 
                 9.84           4.56             .00108 
               11.82           4.69             .00090 
 
 
 Transmissivity=    327.57m^2/day 
 Storativity= 0.0053966 
 
  
Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 50.688 Radius 50.688  Radius 50.688 
 Layer 8  Layer 9 Layer 10 
                 t (days)    s (m)                 u 
                 4.72           2.92             .00987 
                 5.67           3.05             .00821 
                 6.82           3.18             .00683 
                 8.19           3.32             .00569 
                 9.84           3.45             .00473 










 Transmissivity=    330.57m^2/day 
 Storativity= 0.0239790 
                 t (days)    s (m)                 u 
                 4.72           2.97             .00921 
                 5.67           3.10             .00766 
                 6.82           3.23             .00638 
                 8.19           3.37             .00531 
                 9.84           3.50             .00442 










Transmissivity=    330.57m^2/day 
 Storativity= 0.0223757 
                 t (days)    s (m)                 u                           
                 1.28           3.02             .00869 
                 1.55           3.16             .00720 
                 1.87           3.29             .00597 
                 2.25           3.43             .00495 
                 2.71           3.57             .00411 
                 3.26           3.70             .00341 
                 3.92           3.83             .00284 
                 4.72           3.97             .00236 
                 5.67           4.10             .00196 
                 6.82           4.23             .00163 
                 8.19           4.37             .00136 
                 9.84           4.50             .00113 
               11.82           4.63             .00094 
 
 
 Transmissivity=    329.32m^2/day 






















Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 50.688 Radius 50.688  Radius 50.688 
 Layer 14  Layer 15 Layer 16 
                 t (days)    s (m)                 u 
                 1.06           2.97             .00953 
                 1.28           3.11             .00788 
                 1.55           3.25             .00652 
                 1.87           3.39             .00541 
                 2.25           3.53             .00449 
                 2.71           3.66             .00372 
                 3.26           3.80             .00309 
                 3.92           3.93             .00257 
                 4.72           4.07             .00214 
                 5.67           4.20             .00178 
                 6.82           4.33             .00148 
                 8.19           4.47             .00123 
                 9.84           4.60             .00103 
                11.82           4.73             .00085 
 
 
 Transmissivity=    327.14m^2/day 
 Storativity= 0.0051402 
                 t (days)    s (m)                 u 
                 1.06           3.01             .00902 
                 1.28           3.15             .00746 
                 1.55           3.29             .00618 
                 1.87           3.43             .00512 
                 2.25           3.57             .00425 
                 2.71           3.70             .00353 
                 3.26           3.84             .00293 
                 3.92           3.97             .00243 
                 4.72           4.11             .00202 
                 5.67           4.24             .00168 
                 6.82           4.37             .00140 
                 8.19           4.51             .00117 
                 9.84           4.64             .00097 
               11.82           4.77             .00081 
 
 
 Transmissivity=    327.14m^2/day 
 Storativity= 0.0048660 
                 t (days)    s (m)                 u                           
                 1.06           3.05             .00845 
                 1.28           3.19             .00699 
                 1.55           3.33             .00579 
                 1.87           3.47             .00480 
                 2.25           3.60             .00398 
                 2.71           3.74             .00330 
                 3.26           3.87             .00274 
                 3.92           4.01             .00228 
                 4.72           4.14             .00190 
                 5.67           4.28             .00158 
                 6.82           4.41             .00131 
                 8.19           4.54             .00109 
                 9.84           4.67             .00091 
               11.82           4.81             .00076 
 
 
 Transmissivity=    328.05m^2/day 
 Storativity= 0.0045728 
Partial Screen  with gap in Low K layer 10 Q=3000 m
3
/day 
Radius 50.688 Radius 50.688  Radius 50.688 
 Layer 17  Layer 18 Layer 19 
                 t (days)    s (m)                 u 
                 1.06           3.08             .00806 
                 1.28           3.22             .00666 
                 1.55           3.36             .00552 
                 1.87           3.49             .00457 
                 2.25           3.63             .00379 
                 2.71           3.77             .00315 
                 3.26           3.90             .00262 
                 3.92           4.04             .00217 
                 4.72           4.17             .00181 
                 5.67           4.30             .00150 
                 6.82           4.44             .00125 
                 8.19           4.57             .00104 
                 9.84           4.70             .00087 
                11.82           4.83             .00072 
 
 
 Transmissivity=    328.64m^2/day 
 Storativity= 0.0043661 
                 t (days)    s (m)                 u 
                 0.87           2.95             .00964 
                 1.06           3.10             .00796 
                 1.28           3.24             .00658 
                 1.55           3.38             .00545 
                 1.87           3.51             .00451 
                 2.25           3.65             .00374 
                 2.71           3.79             .00311 
                 3.26           3.92             .00258 
                 3.92           4.06             .00215 
                 4.72           4.19             .00178 
                 5.67           4.32             .00148 
                 6.82           4.46             .00124 
                 8.19           4.59             .00103 
                 9.84           4.72             .00086 
               11.82           4.85             .00071 
 
 Transmissivity=    327.82m^2/day 
 Storativity= 0.0042996 
                 t (days)    s (m)                 u                           
                 0.87           2.96             .00951 
                 1.06           3.11             .00785 
                 1.28           3.25             .00649 
                 1.55           3.39             .00537 
                 1.87           3.52             .00445 
                 2.25           3.66             .00369 
                 2.71           3.80             .00307 
                 3.26           3.93             .00255 
                 3.92           4.07             .00212 
                 4.72           4.20             .00176 
                 5.67           4.33             .00146 
                 6.82           4.47             .00122 
                 8.19           4.60             .00101 
                 9.84           4.73             .00084 
               11.82           4.86             .00070 
 
 Transmissivity=    327.82m^2/day 

































Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 3.168 Radius 3.168   Radius 3.168 
 Layer 6  Layer 10 Layer 15 
                 t (days)    s (m)                 u 
                 3.92           2.89             .00981 
                 4.72           3.02             .00816 
                 5.67           3.15             .00678 
                 6.82           3.28             .00564 
                 8.19           3.41             .00470 
                 9.84           3.54             .00391 




















 Transmissivity=    334.61m^2/day 
 Storativity= 5.1334505 
                 t (days)    s (m)                 u 
                 0.59           2.82             .00970 
                 0.72           2.95             .00798 
                 0.87           3.08             .00657 
                 1.06           3.20             .00542 
                 1.28           3.33             .00448 
                 1.55           3.45             .00371 
                 1.87           3.58             .00308 
                 2.25           3.71             .00255 
                 2.71           3.84             .00212 
                 3.26           3.96             .00176 
                 3.92           4.09             .00146 
                 4.72           4.22             .00122 
                 5.67           4.36             .00101 
                 6.82           4.49             .00084 
                 8.19           4.62             .00070 
                 9.84           4.75             .00058 










 Transmissivity=    346.02m^2/day 
 Storativity= 0.7921253 
                 t (days)    s (m)                 u                           
                 0.13           8.01             .00001 
                 0.17           8.21             .00001 
                 0.21           8.40             .00001 
                 0.26           8.58             .00001 
                 0.32           8.75             .00001 
                 0.40           8.91             .00000 
                 0.48           9.08             .00000 
                 0.59           9.23             .00000 
                 0.72           9.39             .00000 
                 0.87           9.54             .00000 
                 1.06           9.68             .00000 
                 1.28           9.83             .00000 
                 1.55           9.97             .00000 
                 1.87         10.11             .00000 
                 2.25         10.26             .00000 
                 2.71         10.39             .00000 
                 3.26         10.53             .00000 
                 3.92         10.67             .00000 
                 4.72         10.80             .00000 
                 5.67         10.94             .00000 
                 6.82         11.07             .00000 
                 8.19         11.21             .00000 
                 9.84         11.34             .00000 
                11.82        11.47             .00000 
 
 
 Transmissivity=   312.29m^2/day 






















Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 12.672 Radius 12.672    Radius 12.672 
 Layer 6  Layer 7 Layer 8 
                 t (days)    s (m)                 u 
                 4.72           2.95             .00940 
                 5.67           3.08             .00782 
                 6.82           3.21             .00651 
                 8.19           3.34             .00542 
                 9.84           3.48             .00451 
                11.82           3.61             .00375 
 
 
 Transmissivity=    331.29m^2/day 
 Storativity= 0.3660954 
                 t (days)    s (m)                 u 
                 3.92           2.90             .00967 
                 4.72           3.03             .00804 
                 5.67           3.16             .00669 
                 6.82           3.29             .00557 
                 8.19           3.42             .00463 
                 9.84           3.55             .00386 
               11.82           3.69             .00321 
 
 
 Transmissivity=    334.61m^2/day 
 Storativity= 0.3163763 
                 t (days)    s (m)                 u                           
                 3.26           2.94             .00895 
                 3.92           3.07             .00744 
                 4.72           3.19             .00619 
                 5.67           3.32             .00515 
                 6.82           3.45             .00428 
                 8.19           3.59             .00356 
                 9.84           3.72             .00297 
               11.82           3.85             .00247 
 
 
 Transmissivity=    336.75m^2/day 
 Storativity= 0.2449053 
Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 12.672 Radius 12.672    Radius 12.672 
 Layer 9  Layer 10 Layer 11 
                 t (days)    s (m)                 u 
                 1.87           2.86             .00954 
                 2.25           2.98             .00791 
                 2.71           3.11             .00657 
                 3.26           3.23             .00546 
                 3.92           3.36             .00454 
                 4.72           3.49             .00377 
                 5.67           3.62             .00314 
                 6.82           3.75             .00261 
                 8.19           3.88             .00217 
                 9.84           4.01             .00181 












 Transmissivity=    341.64m^2/day 
 Storativity= 0.1515401 
                 t (days)    s (m)                 u 
                 0.87           2.85             .00949 
                 1.06           2.97             .00783 
                 1.28           3.10             .00647 
                 1.55           3.22             .00536 
                 1.87           3.35             .00444 
                 2.25           3.48             .00369 
                 2.71           3.60             .00306 
                 3.26           3.73             .00254 
                 3.92           3.86             .00211 
                 4.72           3.99             .00176 
                 5.67           4.12             .00146 
                 6.82           4.25             .00122 
                 8.19           4.39             .00101 
                 9.84           4.52             .00084 








 Transmissivity=    344.33m^2/day 
 Storativity= 0.0711169 
                 t (days)    s (m)                 u                           
                 0.32           2.97             .00875 
                 0.40           3.12             .00712 
                 0.48           3.26             .00581 
                 0.59           3.40             .00476 
                 0.72           3.54             .00392 
                 0.87           3.68             .00323 
                 1.06           3.81             .00266 
                 1.28           3.95             .00220 
                 1.55           4.08             .00182 
                 1.87           4.21             .00151 
                 2.25           4.35             .00125 
                 2.71           4.48             .00104 
                 3.26           4.61             .00086 
                 3.92           4.74             .00072 
                 4.72           4.88             .00060 
                 5.67           5.01             .00050 
                 6.82           5.14             .00041 
                 8.19           5.28             .00034 
                 9.84           5.41             .00029 
               11.82           5.54             .00024 
  
 
Transmissivity=    334.95m^2/day 








Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 12.672 Radius 12.672    Radius 12.672 
 Layer 12  Layer 13 Layer 14 
                 t (days)    s (m)                 u 
                 0.17           3.13             .00781 
                 0.21           3.30             .00620 
                 0.26           3.47             .00496 
                 0.32           3.63             .00400 
                 0.40           3.78             .00325 
                 0.48           3.93             .00266 
                 0.59           4.08             .00218 
                 0.72           4.23             .00179 
                 0.87           4.37             .00147 
                 1.06           4.51             .00122 
                 1.28           4.65             .00101 
                 1.55           4.79             .00083 
                 1.87           4.92             .00069 
                 2.25           5.06             .00057 
                 2.71           5.20             .00048 
                 3.26           5.33             .00040 
                 3.92           5.47             .00033 
                 4.72           5.60             .00027 
                 5.67           5.73             .00023 
                 6.82           5.87             .00019 
                 8.19           6.00             .00016 
                 9.84           6.14             .00013 
                11.82           6.27             .00011 
 
 
 Transmissivity=    325.11m^2/day 
 Storativity= 0.0104384 
                 t (days)    s (m)                 u 
                0.13           3.58             .00462 
                 0.17           3.77             .00361 
                 0.21           3.95             .00286 
                 0.26           4.12             .00229 
                 0.32           4.28             .00185 
                 0.40           4.44             .00150 
                 0.48           4.60             .00123 
                 0.59           4.75             .00101 
                 0.72           4.90             .00083 
                 0.87           5.05             .00068 
                 1.06           5.19             .00056 
                 1.28           5.34             .00047 
                 1.55           5.48             .00039 
                 1.87           5.62             .00032 
                 2.25           5.76             .00026 
                 2.71           5.89             .00022 
                 3.26           6.03             .00018 
                 3.92           6.16             .00015 
                 4.72           6.30             .00013 
                 5.67           6.43             .00011 
                 6.82           6.57             .00009 
                 8.19           6.70             .00007 
                 9.84           6.84             .00006 
               11.82           6.97             .00005 
 Transmissivity=   318.29m^2/day 
 Storativity= .0047236 
                 t (days)    s (m)                 u                           
                0.13           4.07             .00255 
                 0.17           4.26             .00200 
                 0.21           4.44             .00158 
                 0.26           4.62             .00127 
                 0.32           4.79             .00102 
                 0.40           4.96             .00083 
                 0.48           5.11             .00068 
                 0.59           5.27             .00056 
                 0.72           5.42             .00046 
                 0.87           5.57             .00038 
                 1.06           5.72             .00031 
                 1.28           5.86             .00026 
                 1.55           6.01             .00021 
                 1.87           6.15             .00018 
                 2.25           6.29             .00015 
                 2.71           6.42             .00012 
                 3.26           6.56             .00010 
                 3.92           6.70             .00008 
                 4.72           6.83             .00007 
                 5.67           6.97             .00006 
                 6.82           7.10             .00005 
                 8.19           7.24             .00004 
                 9.84           7.37             .00003 
               11.82           7.50             .00003 
 Transmissivity=   314.14m^2/day 
 Storativity= .0025776 
Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 12.672 Radius 12.672    Radius 12.672 
 Layer 15  Layer 16 Layer 17 
                 t (days)    s (m)                 u 
                 0.13           4.41             .00170 
                 0.17           4.61             .00133 
                 0.21           4.79             .00106 
                 0.26           4.97             .00084 
                 0.32           5.14             .00068 
                 0.40           5.31             .00055 
                 0.48           5.47             .00045 
                 0.59           5.63             .00037 
                 0.72           5.78             .00030 
                 0.87           5.93             .00025 
                 1.06           6.08             .00021 
                 1.28           6.23             .00017 
                 1.55           6.37             .00014 
                 1.87           6.51             .00012 
                 2.25           6.65             .00010 
                 2.71           6.79             .00008 
                 3.26           6.93             .00007 
                 3.92           7.07             .00006 
                 4.72           7.20             .00005 
                 5.67           7.34             .00004 
                 6.82           7.47             .00003 
                 8.19           7.61             .00003 
                 9.84           7.74             .00002 
                11.82           7.88             .00002 
 Transmissivity=   311.47m^2/day 
 Storativity= .0017027 
                 t (days)    s (m)                 u 
                 0.13           4.64             .00128 
                 0.17           4.84             .00100 
                 0.21           5.03             .00080 
                 0.26           5.21             .00064 
                 0.32           5.38             .00051 
                 0.40           5.55             .00042 
                 0.48           5.71             .00034 
                 0.59           5.87             .00028 
                 0.72           6.03             .00023 
                 0.87           6.18             .00019 
                 1.06           6.33             .00016 
                 1.28           6.47             .00013 
                 1.55           6.62             .00011 
                 1.87           6.76             .00009 
                 2.25           6.90             .00007 
                 2.71           7.04             .00006 
                 3.26           7.18             .00005 
                 3.92           7.32             .00004 
                 4.72           7.45             .00004 
                 5.67           7.59             .00003 
                 6.82           7.72             .00002 
                 8.19           7.86             .00002 
                 9.84           7.99             .00002 
               11.82           8.12             .00001 
 Transmissivity=   310.07m^2/day 
 Storativity= .0012789 
                 t (days)    s (m)                 u                           
                0.13           4.79             .00108 
                 0.17           4.99             .00085 
                 0.21           5.18             .00067 
                 0.26           5.36             .00054 
                 0.32           5.54             .00043 
                 0.40           5.71             .00035 
                 0.48           5.87             .00029 
                 0.59           6.03             .00024 
                 0.72           6.18             .00019 
                 0.87           6.34             .00016 
                 1.06           6.49             .00013 
                 1.28           6.63             .00011 
                 1.55           6.78             .00009 
                 1.87           6.92             .00007 
                 2.25           7.06             .00006 
                 2.71           7.20             .00005 
                 3.26           7.34             .00004 
                 3.92           7.48             .00004 
                 4.72           7.62             .00003 
                 5.67           7.75             .00002 
                 6.82           7.89             .00002 
                 8.19           8.02             .00002 
                 9.84           8.15             .00001 
               11.82           8.29             .00001 
 Transmissivity=   308.80m^2/day 




















Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 12.672 Radius 12.672    Radius 25.344 
 Layer 18  Layer 19 Layer 6 
                 t (days)    s (m)                 u 
                 0.13           4.88             .00098 
                 0.17           5.08             .00077 
                 0.21           5.27             .00061 
                 0.26           5.45             .00049 
                 0.32           5.63             .00039 
                 0.40           5.80             .00032 
                 0.48           5.96             .00026 
                 0.59           6.12             .00021 
                 0.72           6.28             .00018 
                 0.87           6.43             .00015 
                 1.06           6.58             .00012 
                 1.28           6.73             .00010 
                 1.55           6.88             .00008 
                 1.87           7.02             .00007 
                 2.25           7.16             .00006 
                 2.71           7.30             .00005 
                 3.26           7.44             .00004 
                 3.92           7.58             .00003 
                 4.72           7.71             .00003 
                 5.67           7.85             .00002 
                 6.82           7.98             .00002 
                 8.19           8.12             .00002 
                 9.84           8.25             .00001 
               11.82           8.39             .00001 
 Transmissivity=   307.85m^2/day 
 Storativity= .0009720 
                 t (days)    s (m)                 u 
                 0.13           4.92             .00093 
                 0.17           5.12             .00073 
                 0.21           5.31             .00058 
                 0.26           5.50             .00046 
                 0.32           5.67             .00037 
                 0.40           5.84             .00030 
                 0.48           6.01             .00025 
                 0.59           6.17             .00020 
                 0.72           6.32             .00017 
                 0.87           6.48             .00014 
                 1.06           6.63             .00011 
                 1.28           6.78             .00009 
                 1.55           6.92             .00008 
                 1.87           7.06             .00006 
                 2.25           7.21             .00005 
                 2.71           7.35             .00004 
                 3.26           7.49             .00004 
                 3.92           7.62             .00003 
                 4.72           7.76             .00003 
                 5.67           7.89             .00002 
                 6.82           8.03             .00002 
                 8.19           8.16             .00001 
                 9.84           8.30             .00001 
               11.82           8.43             .00001 
 Transmissivity=   307.60m^2/day 
 Storativity= .0009229 
                 t (days)    s (m)                 u                           
                 6.82           3.02             .00903 
                 8.19           3.15             .00751 
                 9.84           3.29             .00625 
               11.82           3.42             .00521 
 
 
 Transmissivity=    326.63m^2/day 
 Storativity= 0.1251864 
Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 25.344 Radius 25.344    Radius 25.344 
 Layer 7  Layer 8 Layer 9 
                 t (days)    s (m)                 u 
                 5.67           2.93             .00960 
                 6.82           3.06             .00799 
                 8.19           3.19             .00665 
                 9.84           3.32             .00553 







 Transmissivity=    331.78m^2/day 
 Storativity= 0.1125174 
                 t (days)    s (m)                 u 
                 5.67           3.00             .00871 
                 6.82           3.13             .00725 
                 8.19           3.26             .00603 
                 9.84           3.39             .00502 







 Transmissivity=    331.79m^2/day 
 Storativity= 0.1020846 
                 t (days)    s (m)                 u                           
                 4.72           2.98             .00836 
                 5.67           3.11             .00695 
                 6.82           3.24             .00578 
                 8.19           3.37             .00481 
                 9.84           3.50             .00401 






 Transmissivity=    337.11m^2/day 










Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 25.344 Radius 25.344    Radius 25.344 
 Layer 11  Layer 12 Layer 13 
                 t (days)    s (m)                 u 
                 0.40           3.16             .00797 
                 0.48           3.31             .00651 
                 0.59           3.47             .00533 
                 0.72           3.62             .00439 
                 0.87           3.76             .00361 
                 1.06           3.91             .00298 
                 1.28           4.05             .00247 
                 1.55           4.20             .00204 
                 1.87           4.34             .00169 
                 2.25           4.48             .00140 
                 2.71           4.61             .00117 
                 3.26           4.75             .00097 
                 3.92           4.89             .00080 
                 4.72           5.02             .00067 
                 5.67           5.16             .00056 
                 6.82           5.29             .00046 
                 8.19           5.43             .00039 
                 9.84           5.56             .00032 




 Transmissivity=    320.15m^2/day 
 Storativity= 0.0062955 
                 t (days)    s (m)                 u 
                 0.32           3.11             .00869 
                 0.40           3.27             .00706 
                 0.48           3.43             .00577 
                 0.59           3.58             .00472 
                 0.72           3.74             .00388 
                 0.87           3.88             .00320 
                 1.06           4.03             .00264 
                 1.28           4.18             .00218 
                 1.55           4.32             .00181 
                 1.87           4.46             .00150 
                 2.25           4.60             .00124 
                 2.71           4.74             .00103 
                 3.26           4.87             .00086 
                 3.92           5.01             .00071 
                 4.72           5.15             .00059 
                 5.67           5.28             .00049 
                 6.82           5.42             .00041 
                 8.19           5.55             .00034 
                 9.84           5.68             .00028 
               11.82           5.82             .00024 
 
 
 Transmissivity=    318.04m^2/day 
 Storativity= 0.0055400 
                 t (days)    s (m)                 u                           
                 0.26           3.10             .00896 
                 0.32           3.28             .00723 
                 0.40           3.44             .00588 
                 0.48           3.60             .00480 
                 0.59           3.75             .00393 
                 0.72           3.91             .00323 
                 0.87           4.06             .00266 
                 1.06           4.21             .00220 
                 1.28           4.35             .00182 
                 1.55           4.49             .00151 
                 1.87           4.64             .00125 
                 2.25           4.78             .00103 
                 2.71           4.92             .00086 
                 3.26           5.05             .00071 
                 3.92           5.19             .00059 
                 4.72           5.33             .00049 
                 5.67           5.46             .00041 
                 6.82           5.60             .00034 
                 8.19           5.73             .00028 
                 9.84           5.86             .00024 
               11.82           6.00             .00020 
 
 Transmissivity=    315.51m^2/day 
 Storativity= 0.0045751 
Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 25.344 Radius 25.344    Radius 25.344 
 Layer 14  Layer 15 Layer 16 
                 t (days)    s (m)                 u 
                 0.21           3.10             .00917 
                 0.26           3.28             .00733 
                 0.32           3.45             .00592 
                 0.40           3.61             .00482 
                 0.48           3.78             .00393 
                 0.59           3.93             .00322 
                 0.72           4.09             .00265 
                 0.87           4.24             .00218 
                 1.06           4.39             .00180 
                 1.28           4.53             .00149 
                 1.55           4.68             .00123 
                 1.87           4.82             .00102 
                 2.25           4.96             .00085 
                 2.71           5.10             .00070 
                 3.26           5.24             .00058 
                 3.92           5.37             .00049 
                 4.72           5.51             .00040 
                 5.67           5.64             .00034 
                 6.82           5.78             .00028 
                 8.19           5.91             .00023 
                 9.84           6.05             .00019 
                11.82           6.18             .00016 
 
 
 Transmissivity=    313.67m^2/day 
 Storativity= 0.0037251 
                 t (days)    s (m)                 u 
                 0.21           3.25             .00766 
                 0.26           3.43             .00613 
                 0.32           3.60             .00495 
                 0.40           3.77             .00402 
                 0.48           3.93             .00329 
                 0.59           4.09             .00269 
                 0.72           4.24             .00221 
                 0.87           4.40             .00182 
                 1.06           4.55             .00150 
                 1.28           4.69             .00124 
                 1.55           4.84             .00103 
                 1.87           4.98             .00085 
                 2.25           5.12             .00071 
                 2.71           5.26             .00059 
                 3.26           5.40             .00049 
                 3.92           5.54             .00041 
                 4.72           5.67             .00034 
                 5.67           5.81             .00028 
                 6.82           5.94             .00023 
                 8.19           6.08             .00019 
                 9.84           6.21             .00016 
               11.82           6.34             .00013 
 
 
 Transmissivity=    312.23m^2/day 
 Storativity= 0.0030985 
                 t (days)    s (m)                 u                           
                 0.17           3.18             .00854 
                 0.21           3.37             .00678 
                 0.26           3.55             .00542 
                 0.32           3.73             .00438 
                 0.40           3.89             .00356 
                 0.48           4.06             .00291 
                 0.59           4.22             .00238 
                 0.72           4.37             .00196 
                 0.87           4.52             .00161 
                 1.06           4.67             .00133 
                 1.28           4.82             .00110 
                 1.55           4.97             .00091 
                 1.87           5.11             .00075 
                 2.25           5.25             .00063 
                 2.71           5.39             .00052 
                 3.26           5.53             .00043 
                 3.92           5.67             .00036 
                 4.72           5.80             .00030 
                 5.67           5.94             .00025 
                 6.82           6.07             .00021 
                 8.19           6.21             .00017 
                 9.84           6.34             .00014 
               11.82           6.47             .00012 
 
 Transmissivity=    310.22m^2/day 





















Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 25.344 Radius 25.344    Radius 25.344 
 Layer 17  Layer 18 Layer 19 
                 t (days)    s (m)                 u 
                 0.17           3.27             .00766 
                 0.21           3.46             .00607 
                 0.26           3.64             .00486 
                 0.32           3.82             .00392 
                 0.40           3.99             .00319 
                 0.48           4.15             .00260 
                 0.59           4.31             .00213 
                 0.72           4.46             .00175 
                 0.87           4.62             .00145 
                 1.06           4.77             .00119 
                 1.28           4.92             .00099 
                 1.55           5.06             .00082 
                 1.87           5.20             .00068 
                 2.25           5.35             .00056 
                 2.71           5.49             .00047 
                 3.26           5.63             .00039 
                 3.92           5.76             .00032 
                 4.72           5.90             .00027 
                 5.67           6.03             .00022 
                 6.82           6.17             .00019 
                 8.19           6.30             .00015 
                 9.84           6.44             .00013 
                11.82           6.57             .00011 
 
 
 Transmissivity=    309.57m^2/day 
 Storativity= 0.0024355 
                 t (days)    s (m)                 u 
                 0.13           3.13             .00935 
                 0.17           3.33             .00731 
                 0.21           3.52             .00580 
                 0.26           3.70             .00464 
                 0.32           3.88             .00375 
                 0.40           4.05             .00305 
                 0.48           4.21             .00249 
                 0.59           4.37             .00204 
                 0.72           4.53             .00168 
                 0.87           4.68             .00138 
                 1.06           4.83             .00114 
                 1.28           4.98             .00094 
                 1.55           5.12             .00078 
                 1.87           5.27             .00065 
                 2.25           5.41             .00054 
                 2.71           5.55             .00045 
                 3.26           5.69             .00037 
                 3.92           5.83             .00031 
                 4.72           5.96             .00026 
                 5.67           6.10             .00021 
                 6.82           6.23             .00018 
                 8.19           6.37             .00015 
                 9.84           6.50             .00012 
               11.82           6.63             .00010 
 Transmissivity=   308.06m^2/day 
 Storativity= .0023146 
                 t (days)    s (m)                 u                           
                 0.13           3.16             .00903 
                 0.17           3.36             .00706 
                 0.21           3.55             .00560 
                 0.26           3.73             .00448 
                 0.32           3.91             .00362 
                 0.40           4.08             .00294 
                 0.48           4.24             .00240 
                 0.59           4.40             .00197 
                 0.72           4.56             .00162 
                 0.87           4.71             .00133 
                 1.06           4.86             .00110 
                 1.28           5.01             .00091 
                 1.55           5.15             .00075 
                 1.87           5.30             .00062 
                 2.25           5.44             .00052 
                 2.71           5.58             .00043 
                 3.26           5.72             .00036 
                 3.92           5.86             .00030 
                 4.72           5.99             .00025 
                 5.67           6.13             .00021 
                 6.82           6.26             .00017 
                 8.19           6.40             .00014 
                 9.84           6.53             .00012 
               11.82           6.67             .00010 
 Transmissivity=   307.86m^2/day 
 Storativity= .0022335 
Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 50.688 Radius 50.688     Radius 50.688 
 Layer 6  Layer 7 Layer 8 
                 t (days)    s (m)                 u 
                 4.72           2.31             .00940 
                 5.67           2.44             .00782 
                 6.82           2.57             .00650 
                 8.19           2.70             .00541 
                 9.84           2.83             .00451 
                11.82           2.96             .00375 
 
 
 Transmissivity=   422.52m^2/day 
 Storativity= .0291741 
                 t (days)    s (m)                 u 
                4.72           2.31             .00933 
                 5.67           2.44             .00776 
                 6.82           2.57             .00646 
                 8.19           2.70             .00537 
                 9.84           2.83             .00447 
               11.82           2.97             .00372 
 
 
 Transmissivity=   422.66m^2/day 
 Storativity= .0289641 
                 t (days)    s (m)                 u                           
                4.72           2.32             .00931 
                 5.67           2.45             .00774 
                 6.82           2.58             .00644 
                 8.19           2.71             .00536 
                 9.84           2.84             .00446 
               11.82           2.97             .00372 
 
 
 Transmissivity=   421.96m^2/day 






















Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 50.688 Radius 50.688     Radius 50.688 
 Layer 9  Layer 11 Layer 12 
                 t (days)    s (m)                 u 
                4.72           2.33             .00922 
                 5.67           2.45             .00767 
                 6.82           2.58             .00638 
                 8.19           2.71             .00531 
                 9.84           2.84             .00442 









 Transmissivity=   421.83m^2/day 
 Storativity= .0285810 
                 t (days)    s (m)                 u 
                 1.06           3.14             .00826 
                 1.28           3.29             .00683 
                 1.55           3.44             .00565 
                 1.87           3.58             .00468 
                 2.25           3.72             .00389 
                 2.71           3.86             .00323 
                 3.26           4.00             .00268 
                 3.92           4.14             .00223 
                 4.72           4.27             .00185 
                 5.67           4.41             .00154 
                 6.82           4.55             .00128 
                 8.19           4.68             .00107 
                 9.84           4.81             .00089 
               11.82           4.95             .00074 
 
 
 Transmissivity=    319.45m^2/day 
 Storativity= 0.0043494 
                 t (days)    s (m)                 u                           
                 1.06           3.16             .00799 
                 1.28           3.31             .00660 
                 1.55           3.45             .00547 
                 1.87           3.60             .00453 
                 2.25           3.74             .00376 
                 2.71           3.88             .00312 
                 3.26           4.02             .00259 
                 3.92           4.15             .00216 
                 4.72           4.29             .00179 
                 5.67           4.43             .00149 
                 6.82           4.56             .00124 
                 8.19           4.70             .00103 
                 9.84           4.83             .00086 
               11.82           4.96             .00072 
 
 
 Transmissivity=    320.06m^2/day 
 Storativity= 0.0042148 
Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 50.688 Radius 50.688     Radius 50.688 
 Layer 12  Layer 13 Layer 14 
                 t (days)    s (m)                 u 
                 1.06           3.16             .00799 
                 1.28           3.31             .00660 
                 1.55           3.45             .00547 
                 1.87           3.60             .00453 
                 2.25           3.74             .00376 
                 2.71           3.88             .00312 
                 3.26           4.02             .00259 
                 3.92           4.15             .00216 
                 4.72           4.29             .00179 
                 5.67           4.43             .00149 
                 6.82           4.56             .00124 
                 8.19           4.70             .00103 
                 9.84           4.83             .00086 
                11.82           4.96             .00072 
 
 
 Transmissivity=    320.06m^2/day 
 Storativity= 0.0042148 
                 t (days)    s (m)                 u 
                 1.06           3.18             .00783 
                 1.28           3.33             .00647 
                 1.55           3.48             .00536 
                 1.87           3.62             .00444 
                 2.25           3.76             .00368 
                 2.71           3.90             .00306 
                 3.26           4.04             .00254 
                 3.92           4.18             .00211 
                 4.72           4.31             .00176 
                 5.67           4.45             .00146 
                 6.82           4.59             .00122 
                 8.19           4.72             .00101 
                 9.84           4.85             .00084 
               11.82           4.99             .00070 
 
 
 Transmissivity=    319.45m^2/day 
 Storativity= 0.0041227 
                 t (days)    s (m)                 u                           
                 1.06           3.21             .00752 
                 1.28           3.36             .00622 
                 1.55           3.51             .00515 
                 1.87           3.65             .00427 
                 2.25           3.79             .00354 
                 2.71           3.93             .00294 
                 3.26           4.07             .00244 
                 3.92           4.21             .00203 
                 4.72           4.34             .00169 
                 5.67           4.48             .00140 
                 6.82           4.62             .00117 
                 8.19           4.75             .00097 
                 9.84           4.88             .00081 
               11.82           5.02             .00067 
 
 
 Transmissivity=    319.45m^2/day 


















































Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 50.688 Radius 50.688     Radius 50.688 
 Layer 15  Layer 16 Layer 17 
                 t (days)    s (m)                 u 
                 1.06           3.24             .00724 
                 1.28           3.39             .00598 
                 1.55           3.54             .00495 
                 1.87           3.68             .00410 
                 2.25           3.82             .00341 
                 2.71           3.96             .00283 
                 3.26           4.10             .00235 
                 3.92           4.24             .00195 
                 4.72           4.38             .00162 
                 5.67           4.51             .00135 
                 6.82           4.65             .00112 
                 8.19           4.78             .00094 
                 9.84           4.91             .00078 




 Transmissivity=    319.30m^2/day 
 Storativity= 0.0038094 
                 t (days)    s (m)                 u 
                 1.06           3.27             .00700 
                 1.28           3.42             .00579 
                 1.55           3.56             .00479 
                 1.87           3.71             .00397 
                 2.25           3.85             .00330 
                 2.71           3.99             .00274 
                 3.26           4.13             .00227 
                 3.92           4.27             .00189 
                 4.72           4.40             .00157 
                 5.67           4.54             .00131 
                 6.82           4.68             .00109 
                 8.19           4.81             .00091 
                 9.84           4.94             .00075 




 Transmissivity=    319.00m^2/day 
 Storativity= 0.0036825 
                 t (days)    s (m)                 u                           
                 0.87           3.14             .00844 
                 1.06           3.29             .00697 
                 1.28           3.44             .00576 
                 1.55           3.59             .00477 
                 1.87           3.73             .00395 
                 2.25           3.87             .00328 
                 2.71           4.01             .00272 
                 3.26           4.15             .00226 
                 3.92           4.29             .00188 
                 4.72           4.43             .00156 
                 5.67           4.56             .00130 
                 6.82           4.70             .00108 
                 8.19           4.83             .00090 
                 9.84           4.97             .00075 
               11.82           5.10             .00062 
 
 
 Transmissivity=    317.66m^2/day 
 Storativity= 0.0036500 
Partial Screen  with lens in layer cols 11-16     10 Q=3000 m
3
/day 
Radius 50.688 Radius 50.688      
 Layer 18  Layer 19  
                 t (days)    s (m)                 u 
                 0.87           3.16             .00820 
                 1.06           3.31             .00677 
                 1.28           3.46             .00559 
                 1.55           3.60             .00463 
                 1.87           3.75             .00384 
                 2.25           3.89             .00318 
                 2.71           4.03             .00264 
                 3.26           4.17             .00220 
                 3.92           4.31             .00183 
                 4.72           4.44             .00152 
                 5.67           4.58             .00126 
                 6.82           4.72             .00105 
                 8.19           4.85             .00087 
                 9.84           4.98             .00073 
                11.82           5.12             .00061 
 
 
 Transmissivity=    317.99m^2/day 
 Storativity= 0.0035471 
                 t (days)    s (m)                 u 
                 0.87           3.17             .00798 
                 1.06           3.32             .00658 
                 1.28           3.47             .00544 
                 1.55           3.61             .00451 
                 1.87           3.76             .00373 
                 2.25           3.90             .00310 
                 2.71           4.04             .00257 
                 3.26           4.18             .00214 
                 3.92           4.32             .00178 
                 4.72           4.45             .00148 
                 5.67           4.59             .00123 
                 6.82           4.72             .00102 
                 8.19           4.86             .00085 
                 9.84           4.99             .00071 
               11.82           5.12             .00059 
 
 
 Transmissivity=    318.88m^2/day 
 Storativity= 0.0034618 

























































Partial Screen  with hi K gap in low K layer cols 11-16     10 Q=3000 m
3
/day 
Radius 12.672 Radius 12.672  25.344 
 Layer 9  Layer 11 Layer 9 
                 t (days)    s (m)                 u 
                 1.55           2.90             .00977 
                 1.87           3.03             .00810 
                 2.25           3.16             .00672 
                 2.71           3.30             .00558 
                 3.26           3.43             .00463 
                 3.92           3.56             .00385 
                 4.72           3.69             .00320 
                 5.67           3.82             .00266 
                 6.82           3.96             .00222 
                 8.19           4.09             .00185 
                 9.84           4.22             .00154 












 Transmissivity=    333.94m^2/day 
 Storativity= 0.1257541 
                 t (days)    s (m)                 u 
                 0.26           2.90             .00983 
                 0.32           3.05             .00793 
                 0.40           3.19             .00645 
                 0.48           3.33             .00527 
                 0.59           3.47             .00432 
                 0.72           3.61             .00355 
                 0.87           3.75             .00292 
                 1.06           3.89             .00241 
                 1.28           4.02             .00199 
                 1.55           4.16             .00165 
                 1.87           4.29             .00137 
                 2.25           4.43             .00114 
                 2.71           4.56             .00094 
                 3.26           4.69             .00078 
                 3.92           4.82             .00065 
                 4.72           4.96             .00054 
                 5.67           5.09             .00045 
                 6.82           5.22             .00037 
                 8.19           5.35             .00031 
                 9.84           5.49             .00026 
               11.82           5.62             .00022 
 
 
 Transmissivity=    334.41m^2/day 
 Storativity= 0.0212832 
                 t (days)    s (m)                 u                           
                 1.55           2.95             .00920 
                 1.87           3.09             .00762 
                 2.25           3.22             .00633 
                 2.71           3.35             .00525 
                 3.26           3.48             .00436 
                 3.92           3.62             .00363 
                 4.72           3.75             .00302 
                 5.67           3.88             .00251 
                 6.82           4.01             .00209 
                 8.19           4.15             .00174 
                 9.84           4.28             .00145 
               11.82           4.41             .00120 
 
 
 Transmissivity=    332.70m^2/day 
 Storativity= 0.0294910 
Partial Screen  with hi K gap in low K layer cols 11-16     10 Q=3000 m
3
/day 
Radius 25.344 Radius 25.344 Radius 50.688     
 Layer 10  Layer 11 Layer 9 
                 t (days)    s (m)                 u 
                 1.28           2.94             .00922 
                 1.55           3.08             .00763 
                 1.87           3.21             .00633 
                 2.25           3.34             .00525 
                 2.71           3.48             .00436 
                 3.26           3.61             .00362 
                 3.92           3.74             .00301 
                 4.72           3.87             .00250 
                 5.67           4.01             .00208 
                 6.82           4.14             .00173 
                 8.19           4.27             .00144 
                 9.84           4.40             .00120 






 Transmissivity=    333.56m^2/day 
 Storativity= 0.0245347 
                 t (days)    s (m)                 u 
                 1.28           2.99             .00860 
                 1.55           3.13             .00712 
                 1.87           3.26             .00590 
                 2.25           3.39             .00490 
                 2.71           3.53             .00406 
                 3.26           3.66             .00338 
                 3.92           3.79             .00281 
                 4.72           3.92             .00233 
                 5.67           4.06             .00194 
                 6.82           4.19             .00162 
                 8.19           4.32             .00134 
                 9.84           4.45             .00112 






 Transmissivity=    333.56m^2/day 
 Storativity= 0.0228790 
                 t (days)    s (m)                 u                           
                 2.25           2.98             .00881 
                 2.71           3.11             .00732 
                 3.26           3.24             .00608 
                 3.92           3.37             .00505 
                 4.72           3.51             .00420 
                 5.67           3.64             .00349 
                 6.82           3.77             .00291 
                 8.19           3.90             .00242 
                 9.84           4.03             .00201 









 Transmissivity=    333.24m^2/day 











Partial Screen  with hi K gap in low K layer cols 11-16     10 Q=3000 m
3
/day 
Radius 50.688      
 Layer 11   
                 t (days)    s (m)                 u 
                 1.55           2.94             .00945 
                 1.87           3.07             .00783 
                 2.25           3.21             .00650 
                 2.71           3.34             .00540 
                 3.26           3.47             .00448 
                 3.92           3.61             .00373 
                 4.72           3.74             .00310 
                 5.67           3.87             .00258 
                 6.82           4.00             .00214 
                 8.19           4.14             .00179 
                 9.84           4.27             .00149 
                11.82           4.40             .00124 
 
 
 Transmissivity=    331.92m^2/day 
 Storativity= 0.0075582 
  
